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JL O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso^ 
I the said San^iel Williams do hereby declare th^ my 
said invention consists in and is founded on principles 
hitherto unemployed in these arts, and so different firom 
Ae methods now in use, that to describe it will be to 
distinguish it fiilly from those' metho<^. 

It is well known that when a cylinder rolls on a plane, 
•every point ifi the circumference of that cylinder de* 

Vgt. XIII. — ^Second Series. B scribes 
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fcribes a curve called a cycloid ; and that if a cone turns 
on its axis, while the latter gyrates round a given centre 
coinciding with the summit of the cone, then every 
point in the circumference of the cone will describe a 
spherical cycloid; and in fine, that if a cylinder of a 
smaller diameter revolves round its aicis., and ivUs within 
a hollow cylinder of a larger diameter, then every 
point of the smaller cylinder will describe an epicycloid 
within the larger cylinder. On this principle then is 
founded the first branch of the invention. The surfaoes 
of the contiguous bodies are to be furnished with a great 
number of hooks or card wires adapted to this kind of 
motion ; and every time they meet, if there is wool be- 
tween them, the hooks of both sur&ces will seise each 
oneThalf of the whole, and divide it each time that sucli 
contact takes place> sq that after ft certain number of 
turns the wool will be fully opened and prepared for the 
fuxtber opers^tions preparatory to spinning. 

^ little observation will lei^d to th^ refleotion that if 
while a smaller cy^nder rolls on a piane^ a larger A^ed 
to it be considered' with respect to its surface, any 
point JQ the latter surface will describe a curve of the 
nature of the cycloid, but forming a loop so as to move 
backward for a moment, while the common centre of the 
two cylinders is moving forward. For example, if in 
¥\%. 8, (PI. I.) the cylinder a roll on theplane bc^ every point 
in the circumference of the cylinder d <f, Will describe a 
hoped curve e/g bm before stated. A new t3rstem of 
opening or carding filamentous substances is founded 
then on the general principle of cycloidal and epicy- 
cloidal motions, so modified aa to rub to any degree by 
the relative diameter of the gyrating cylinder compared 
with that of the wheel wblch gt\xs it motio|^ 

. To 
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To give this idea a mote practical form, let a b Fig. 
1 , be a plane, on which the cylinder c ro^s• It is there 
plain that every point of c describes a cycloid ; but if 
the two surfaces of a bf and c be furnished, as in Fig. 2^ 
with hooks or card-wires, then a mass of woolly sub*^ 
stance d, will be pierced by every wire in each surface^ 
and forcibly opened every time the cylinder c passes 
over it. And if instead of di long plane a b, a circular ona 
be adopted, as in Fig. 3, and in lieu of cylinders a cone 
a be employed, then this repetition of effect will take 
place every time the axis of the cone gyrates round the 
centre of the plane : and thus the hairy substance though 
placed on one region only of the latter, will be soon di->. 
vided and equally distributed on the whole surbce of 
both the cone and the plane. If, furtlicr, two or more 
cones b r. Figs. 3 and 4, be used, rubbing against each 
other, while they roll on the plane (the latter being cir- 
cular or conical as may be preferred), then will they 
perform at the same time the double operation of opening 
and transposing the substance by the cycloidal action^ 
and of carding it by friction as in the comnion methods. 

But the most useful form of this invention is perhaps 
that represeated in Fig. 5, where a 6 is a large hollow 
cylinder furnished with hooks as before stated. In this 
cylinder, and on f crank or eccentric axis c, turns and 
gyrates .the lesser cylinder d, bearing teeth similar to 
the former. A fixed toothed wheel placed at one end of 
the larger cylinder 'a &, and of a diameter equal to it^ 
workixig in another wheel equal to the smaller cylinder 
dy and fixed to its axis, causes the latter to revolve at 
often as it wpuld do by merdy rolling on the surface of 
the larger cylinder : thus imuring the epicycloidal mO" 
tion above referred to. If then the feeding cylinder e, 

B2 t)y 
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by a motion properly combined, bring Wool Uito contact 
with the gyrating cylinder d^ a part of Klich wool will bt 
taken at every gyration, and carried across the larger cy^ 
linder to some point b cftf, according to the ratio that 
may exist between the diameter of ihe greater andthe 
lesser cylinder ; which rado mnst be T^uied ai the tex* 
ture of the wool and other circumstance may require. 
In the same figure g represents a rtcemng cylinder (so 
called, beotuse it receives the wool fiom the gyrating 
Cylinder), which by a slow modon in the direction 1, S 
g conducts the opened wool up to ^, whence it is dis« 
dutrged by jbiethods similar to those used in common 
mechanical carding. 

Fig. 6 contains a repetition of die same system, Cut 
iMth some extension. Here the vidieel d fixed to th6 
tods of the small cylinder is considerably nnaller than iit 
diameter ; and of course as this gyrates (its wh^l taking 
into that e f)j any point in the circumference of the 
Imall cylinder moves backward for a moment while itft 
axis moves forward, on the principle developed in Fig. 9. 
This being the case, wool lyiug on the surface a i witi 
|ye both carded by the friction of the sur&ce, and trahs* 
posed from region to region of the great cylinder, as in, 
the former example. One thing remains to be observed, 
which is, that as in order to add the carding principle to 
the transposing one, the rado of the diameter of the 
Mieels d and e/is considerably increased, and m^^ thus 
<0ause the machine to card more than is desirable, tlie 
wheel ef is placed in a concentric position between die 
cocks 1, 2, 3, 4, but so as to recede from the pressure 
of tf, and onfy torn it, in as much as ef shall be bridled 
by a ficddoua resistaivce applied to it depending on tiie 

wiH, 
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wUly and to be determined by the strength of the staple 
sobmitted to the operation. 

Fig. 7 represents a still farther extension of the prin* 
cSple, or rather a combination of it with another new and 
Qsefol property. In order to secure the perfect fetding 
pad tfiudismt of the opened staple, the outer cylinder 
is conqposed of a chain cf staoes moving in a circular 
groove in each check of the frame furnished with hools 
ai before. This chain by a slow motion in the direction 
1 2, brings the wool into contact mth the gyrating cj«* 
Under, keeps it there as long as is necessaxy, and theft 
carries it out at 3, to be combed off at 4 in the usual 
nauner. Fig. 9 represents the manner of forming this 
chain of staves by the hinges 1, 2, 3, 4, &c.; a b iam 
longitudinal section of one of them to shew the tenons 
which fit into the circular groove above-mentioned. 

Another principle which is employed for carding^ and 
urtiieh it is ititended should be considered as one of tha^ 
grounds of this Patent, is that of a series of revolving 
cylinders, whose touching surfaces move the same way^ 
Imt have each a swifter motion than its predecessor : so 
that if the cylinder a, Fig. 10, go round once per se- 
cond, b should revolve one and a half or twice in the 
same time; c two or three times, &c. according to the 
{progression that may have been adopted. By this system 
the surface on which it is chosen to lay a given quantity 
of wooUy inatter is enlarged indefinitely, and the woolly 
matter thus opened so completely that, if desired, no 
two hairs shall touch each other : and by adding another 
series of cylinders e f g K, with ^notions progressively 
sbmery the same wool can then be again collected into 
is small a compass as may be required for the purpose 
ef fonniag it into a ribbon or large thread ; and thus it 

may 
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may be prepared in the most homogeneous manner fo» 
cpinning. And here it may be observed, that in this 
system ail the card wires are not used as hooksy but (if 
there be no cards with perpendicular wires, which are pre^ 
ferable, and which it is intended making under this pa^ 
tent},. a perpendicular effect is obtained by placing on 
some of the cylinders common cards in a cross-wise di- 
, rection, whose wires are thus upright if considered with 
respect to the line of their motion^ and as they act both 
before and behind (according as the cards of a given 
cylinder act on those of its predecessor, or are acted od 
by those of its follower), the wool is in reality carded 
both backward and forward (as in common hajid carding)^- 
whereas the common fucchanical card only acts in one 
direction, and thus never turns the wool, nor tiien fulbf 
cards it. It remains only to say that after the operation 
is performed with these perpendiculai; cards^ a certain 
number of cylinders arc employed with hooked cards as at 
i, to receive the work of these, and to deliver it on the 
usual principle. As to the motions of these cards^ whe« 
ther in the increasing or decreasing series, they are pro-f 
duced, as in all similar . cases, by proportionate wheels 
acting from one to the other ; or by a lever or chaia 
conunou to all, as convenience may suggest. 

In Fig. 1 1 is represented the form preferred for the 
upright card wires, in order that besides the steadiness 
they acquire by passing through the card leather, they 
may have a basis of tlieir own. This basis is a triangle 
formed by an horizontal bend a, and the two portions of 
wire d e^ that precede the bends ^ b r, which turn up tbe^ 
wire, and form the card-tooth, properly speaking ; / is 
the plan of this tooth ; g a view or elevation of it from> 
point opposite the first-mentioned angle \ and ab c m 

per- 
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perspecti^'e view. By examimog the plan f, and com* 
paring it with Fig. 12, it is evident that these wires can 
be set very close to each other, without any of them 
riding over each other behind the leather. The princi- 
pal reasons for preferring these wires are, that th^ can 
be made with less materials and greater ease than the 
common card wire ; be placed with much greater exact- 
ness with regard to the carding surface; and that they, 
can act both behind and before as the system of carding, 
represented in Fig. 10, requires./ 

An essential thing in the use of cards is to be able to 
place them oh the cylinders, so as that no interval may 
exist between them; and of course without nails. This 
may be done in the following manner: the platen of 
earda cd are placed (entirely filled with wires) rather 
obliquely across the cylinders, and each end of the lea- 
ther is fixed to a metallic tightener ab (see Fig. 13) 
turning upon the axis of the cylinder: and to this in 
fixed a ratchet-wheel ^, into which falls the catch fy 
fixed to the tightener. The cards being all screwed to 
the latter, it is forced round either by a^Jever acting on 
the teeth of the ratchet or an endless screw. But, what- 
ever be the meansj this operation stretches excessively 
the card leathers ; and as by the obliqirity of their posi-' 
tion, these are placed on a convert surface with respect 
to the line of traction, the basis of the card-wires are 
strongly pressed against the surface of the cylinder, and 
acquire the necessary stability without the use of nail or 
screw on any part of the cylindrical surface. As every 
increase of obliquity in the position of the card plates 
leaves The less room between them, the action of the 
t^jhtener will evidently cronv^ them together if they 

arc 
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«re iolerabhf well placed^ previous to its operation. If tha 
card cylinders be Umg^ a lightencr is used at both ends. 

Now with respect to spinning the above substanees^ 
the principle of it is founded in, giving to the thread a 
twisting motion, not only as is usual at either end oi it, 
but at some intermediate point between these ends : whidi 
la in &ct to twist one end of the thread and untwist the 
Qther. This idea is embodied in its most simple form in 
Fig. 14 ; where the two pincheis a h hold the thread c i^ 
but without motion ; while those t being turned round 
the thready untwist the part/ of the thread, and increase 
the twist of the other part g. Now it is evident that the 
untwisted part is weakened or rendered extensible, whiltt 
the other part holds so much the stronger together as it 
is the more twisted. In any machine then possessing 
the drawing properties, if a thread passes from cylinders 
having a given motion to others moving £uter, and is 
almost untwisted as it goes, it will give way in the un« 
twisted part, and lengthen in proportion to the drawing 
tendency. 

To perform then this untwisting operation a ring a is 
used, see Fig. 15, 16, and 17, running on two grooved 
cylinders b c (or mounted in any other way, so as that 
jkhe axis of its motion may coincide with that of the 
thread); the said ring tf, carrying two forks ee; and 
those bearing, on screw points, two Ught cylinders i k^ 
pressed against each other by a small spring nnn placed 
at the opposite ends of the forks. By these cylinders 
the thread is held fast with respect to its circular mo« 
tions ; and if a revolve, it is turned round its axis, being 
twisted at one end, and untwisted at the other as abov# 
mentioned But this is so ordered, that the twined part 
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is ilwajs oondgaoiiB to- the drMmg eytinden tt-«t''^ 
Fig. 16. 

Thus thea if a thread, more or lesa twisted come from 
p; pass through the feeding cylinders r ; the decomposer a 
^haYing the required veloci^), and also tfardugh die 
4mriDg cylinders ^ to the bobbin t; the thread will be 
untwisted^ drawn out and re-twisted as it passes, and be 
uromid up oil the bobbin as much longer and finer tfaaa' 
beforey as the velocity of the drwmmg cylinders shall 
hpve been greater than the feeding ones. It is almost 
needless to add that these motions are given by tiie 
ifheek A B> and the pinions D E, working into tto 
wbeds F G, whose numbei; and diameters are in the 
ratio required by the fineness of the thread, and ibe de- 
gree of twist existing or sought fdr* It may be proper 
ip observe that the method described is not the only one 
for perfonning this untwiiting operation. Among manjr 
others, the method shewn in. Fig. 18, is selectadasan 
example. It is nodiing more than three pullies mi c, 
with or without grooves, placed in the untwisting ring d, 
over which the thread passes as at 1 S 3, and by thefric- 
tloa of which the operation is perfortned as befiure. It is 
scarcely necessajy to add that mjf method, fit to turn ihs 
thread round its axis witkout obstructing its hngUudinai 
inationj may be usefully emfdoyed for the same purpose : 
this truth is self-evident 

It jremains nchv to describe die new system for this 
cqperation of dnswing: it consbts in performing this ope« 
Tf^Uoa by the sole friction {f the thread round the drawing 
sifrfaces^ and without that pressure of c^dinders which 
coDslitutes the usual system. The bodies, employed for 
t)us. purpose are at a small distance from each other, 
ai|d the thread receives its motion by clii^g^g to their 
Vox- XIII.-^Skcokd Ssruj. C tm* 
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uopttiabed saiiaoes. In Figi. 16 and 17, tins opcmkifi 
of drawing by friction is performed by a nmnbcr of 
qriindeis 1, 2, 3, 4^ 5, placed so as to bend the thread as 
nuch as possible ; and all haridg a motion very neari^y 
equal The duead in passing round them, and being 
tightened by the counter pull of the bobbins p and/, ^ps 
hold of the sor&ees both of the feeding and dranring 
eylindersy and receires their motion respectively. And 
although this is one method, and a good one of drmsrm^ 
fyfricUonp there are many others vdiich it is needless to 
describe ; one other method is however added in Fig. if, 
where a b are two cylinders baring both the same motion, 
placed near but rather obliquely to each other, so that 

the thread 1, 2, 3, passing from one round the other may 
not tend to ride upon itselfl It is evident that the 
thread passing two or three times round these cylinders 
will cling to their surface as before-mentioned, and take 
the motion they may have received from the rest of the 
machine. 

. This subject is finished by remaridng that, for sim- 
plicity, a single system of simultaneous untwisting 
and drawing has been supposed ; but that those systems 
may follow each other to any number, and in any pro- 
portion of velocity, so as to draw down atone passage 
the largest thread Co the sroaltett siae required. 

Fig. 1 9 is the pkai of a new kind of chain, calculated 
to communicate notion from one wheel or machine to 
another in an uniform manner. 'The several articulations 
of this chain as « a, i, are vaade in the form of a chev- 
ron in blazonry^ or like a pair of compasses open, and 
they are intended to take in wheels of which the teeth- 
are formed in like manner. Thi» before one link or 
tooth has ceased to act^ the next is already suiting ; and 

for 
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tat this reason there is no interval <)r inequality of mo* 
tion. dddd are the places of some' of the oentre pius 
reun<} which the joints tarn to permit the bending of 
the chain. 

' Fig. 2Qy is the plan of a chain possessed of the fame 
properties, but with solid links, the chevrops being Axed 
fk cust in relief upon them. These chains are useful ia 
a great number of cases of general machinery, and espe* 
cially in the commuoication of equable motion for the 
operations of preparing ancl spinning divers filamonts. 

Fig. 21, offers an useful improvement on spinning 
machines, arising out of the untwbting system. -It is 
intended to avoid the necessity of always usihg spindles, 
and to red the thread as it is spun* The parts a b are 
the drawers, and c the uatwister. dd^ e e, are light 
leels, one for giving, the other for taking the thread. 
(Or the thread may be taken from a bobbia with or with- 
out a twisting motion, and fpvea to the red, and pkt 
versoj from the reel to the bobbin.) To use this syrftem 
as here drawn^ provide a ftkain of thread of a certain 
jaxmber or fineness, but twisted more than enough for 
that number. Then by passing that skain through tUt 
system it will be drawn from the red ddhy a^ untwisted 
by c, lengthened by the difference of the motion of a 
and t; and in fine wound on the reel e e itt ^ tftate for 
sale ; where note, that tiie latter tebl must have a ten* 
dency to envelope all the thread given by the drawer, 
but not strong enough to break it : this can easily be 
obtained by friction. And note also, that the reds may 
be single instead of double, as represented Btfg. 

In Fig. 22 is shewn the kind of teeth employed for the 
movements of the wheels, by which the use of cords or 
strings is avoided in the machinery. The teeth are 

C 2 essen-* 
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eweDtially oblique or of a icrmi fcrm (but without its 

functions), and that whether made as chevrana, or single aa 

in the wheels q r of this figure. The principal desideratum 

ar» that the extent of the obliquity be as great or greater 

than, the distance between two contiguous teeth. The 

vtds of two whedb thus worlung (if it be intended tu.yavo 

all the friction) must also be in the same plane, for it ia 

^ jaot imd^rstQod that a wheel with oblique teeth, fit for 

an endle^ screw, and in which by accident . another 

wheel works, or that a ^dieel whose teeth are oblique 

that those of another wheel situated an another plane may 

¥Kirk int^ diem, makea any part of this invendon* In 

this instance the pbliqiiit^ is intended to do away the 

.firiction and intfmliiy ^ adim that exists in common 

w4ieelwork. As to the section of these teeth it is sub-* 

jiect to. the same laws aa that of common teeth ; and such 

is their remarkable properties, that if they wear at all 

they will give each, other the . epicyoloidal form ft. e. 

to thai pari of the tooth, that exceeds the calculated 

diameter) ; but when that and the division are become 

perfect by wearing, they will then (supposing the matter 

hard and the resistance moderated) cease to wear, and 

last without oil abnost for ever. It may be observed also, 

that the same principle applies likewise to beoet^wheeU : 

and that ^iriiile, in cylindrical ones, the teeth are threads 

of a screw of which the functions are suppressed, so in 

the bevel one^ they are solid helica, increasing in di^ 

mensions aod.distauce aa they fold obliquely round the 

trorfiice of a oone. 

Having mentioned in the former part of this specifica* 
tion, a machine which twists and draws at the same time, 
it may be as well now to describe it ynder one of its 
iQxmh for it admits of manj. .^ 
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In Fig. 23, (PL II.) A B, are the sections of two toothed 

wheels connected with the^ tw'o tabes a a and b, the Iat« 

ter tarning in the former, and the outside one tum^ 

in a proper collar. The wheel A is connected with the 

tttbe j, at the other end of which is fixed the henX. 

wheel c Cy which therefore Occupies the inside of '^Mi 

said wheel B. To the large tube, and at its opposite, 

end, is fii^ the second wheel dd, which therefore- is 

jdaced ii>itfmU the wheel A In the hoUoW of eadi 

vfheA is placed a small piece of drawing mMchineryy 

composed of a bevel whedi e, its axis^ and !ts comitovb- 

nication wheel g. It consists f\euther o£ two fluted eyUn- 

ders k4: that miriEed % (see tke upper wheel) beii^ 

aonnted in a moyeable frame A:, and pressed again4t A 

by the firing i. Of the two' bevel wheek e e, one worioi 

in Cf and the oth^ in tf, throogh^'a slit in the plate o^thft 

wheel A. If, therefore, one of the wheeb as A, were ta 

reroWe about the common ctotre while the other re-* 

mained at rest, die bevel wheel d would turn the circus- 

hting wheel e, ahd^give motion to the drawing cylinders 

of the whedl A ; and the same effect would be ph>duc0d 

in the wheel B by the wheel c. But in such case the 

motion of the drawing cylinders would be too great -re^ 

iatively to the twisting motion of the whole ; and there* 

fore a rotary motion is given' to both A and B in the 

same direction, in order that the drawing tendency may 

be the result of tiie difference of such moden/ by which 

means a great deal can be twisted against a moderate 

length of drawing, which would have required more 

complicated mechanism, had the drawing motion been 

taken from any fixed pinion, which last method may 

however be adopted when thought proper. An essential 

property of this mechanism is, that it draws and twists 

at 
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at the same time in any ^esirable proportion, and al^o 
that it smooths and refines the thread between A and B, 
With little or no addition of twist, in order to prepare it 
for the last operation of twisting and winding on the 
bobbin; but note, that sometimes only one of the* 
drawing systems, as A f A i I*, is used, when the kind of 
thread admits or requires iu 

It may be as well to precede the description of the 
most usual form of this new spinning machine, by some 
general observations ou the use of oblique cards, whicb 
ase hereby claimed as a new infeation. 

If in Fig. 24 the card A B turn i« the directioii A B, 
having its wires hookid itt the directioa of the arrows, 
aodif in the part of the oblique cardC D which touchea 
A B, ha teeth |>e directed Ufca tl|e puiictuated arrows a, 
then diQK teeth, after the card has made half a revolu* 
ttOD found its axis y sr,-will be placed in die directioa of 
Ae black arrows A, the points directed downwards : and 
if then a circular comb formed like the .crown* wheel of a 
watch be applied with its teeth parallel to the ho<^ of 
the card, such comb will strip the card of its contents by 
driving back the filaments in the same lines they were 
laid on in by A B, but in a contrary direction ; thus pro- 
ducing a roller like that avss one produced by common 
carding. 

But ify as in Fig. 25, the card A B turn the same way 
while C D is sloped the contrary way, having its teeth 
positioned as the dotted arrows a, then the hairs or fila* 
mcnts will leave A B, and be placed on C D obliquely 
across the hooks of its card wires, and when these shall 
have been carried half a revolution round the axis y z^ 
they will be found in the position of the black arrows &, 
that is nearly horizontal, with the filaments nearly ver.- 

tioal. 
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Tlcal. In this state i/f things a similar comb, whose teeth 
should be directed in the same lines as the card wires, 
would s\f«ep the filaments off the card by taking them 
nearly at right angles, producing a ribbon compMed of 
hairs placed, somewhat obliquely, in the direction •£ ila 
liengtb, ^^ch is the best position for the subsequent 
operations of spinning ^en a smooth thread is required* 
The former operation being prt!ferable when a haity 
tluead is wanted, as for cloths, 8tc.; and they both 
grow out of the use of oblique or diagonal cards, on 
which in general this branch of the inv^^tion is founded. 
And with respect to this obliquity, it admits of an iti<Hiit& 
variety, as well in the rehttire position of the touching 
cards, as in that of the hooks or wires on eath ; there 
being no other bounds to tliis variety, but a parallel po« 
siiion on the one hand^ and a right angular poaitioii oa 
the other. 

A series of these narrow eanb with diagonal teeth aie 
also s(Hnetimcs put on a cylinder or cone A B, Fig. 36^ 
which is made to woric against the cylinder of a common' 
card as C D, same Fig. (placing another series opposite 
to these, so as to sweep the intervals abc^ &c. of said 
cylinder), as two sets of common straight hooked caids 
have been before done, and to these diagonal cards die 
circular combs d efg are applied ; and under or netf» 
them an equal number of spinners, such as A B, Fig. 2%p 
or bobbins m n^ Fig. 219, or both if neeessary. See 
their places at A, t. A:, /, when this form is employed. 

Another new method of dividing into several portions 
or ribbons the sheet of filament which is found on a given 
cylinder of any card is this : a series of divergent o^mes^ 
a. A, c, <f, e,/, Figv 27, 4re used for that purpose, each 
turning on its own axis properly inclined and touching 

iaid 
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fitid cylinder in the line A B ; these cones, are furnished 
widi diagonal (or straight) cards; if the former, the 
combs are applied immediately to them, and near these 
an equal number of spinners or bobbins^ in the manner 
just mentioned. See also h ikl mn. Fig. [27. Hii^ 
system of diverginf^ figures may be also used to open 
long filaments -, and that by fixing to them proper cards 
or hooks, some leaning to one side and some to the 
other (but in general more to one side than to the other). 
When therefore any mass of filament is laid on these: 
books in the line A B, that mass will be considerably 
widitttd in the line A n, and lie across the series of 
figures. And here the filament is unhooked by a set of 
thin rollers placed in the intervals of the Figs, a, b, c ; 
as is shewn in the Fig. 28 ; where it is evident that if a 
tarn, b will turn also (by the pressure of the transver^ 
filament), and will drive off the filament stretched be- 
tween any two figures b, c ; and so for the otiicr figures. 
Another method for opening and carding filamentous: 
substances is tJiis. On a body ^ a proper figure A, 
Fig. 29, are placed the necessary hooks or card-wirej^y 
which by the contact of other bodies B, C, opens an4 
cards the filament in the usual way. ]But here, these 
hooks are placed in circular rows, and between each 
pair of rows passes a portion of an endless line or chain. 
£, going from the said body to that D^ and returping 
under A, until all the intervals are filled ; wheq the two. 
ends ot the line are brought together by means of pro- 
per daeciion-puUies. If then the bodies A and D turn, 
any fiiament engaged between the hooks of A, willhe^ 
put>hc J off by the lines where they leave F in a tangent J 
and liius be ready for re-carding or spinrung, a? i^y^be 
thougixt proper : and note^ tliat the series of iipes at E 

serve 
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terve at the same time as a Jceiing^clotL The same 
system may also be aptplied to the same purposes withoui 
lines, and that by suitable metallic rings A B, Fig. ZO^ 
)iuiig> romid a body C of a smaller diameter^ and be« 
tween its rows of teeth as before-mentioned* Here it i$ 
evident that if C revolve, A B will roll on its surfiEu:e 
{weighed down if necessary by the cylindrical weight D), 
and thus push off the filaments at E, the motion of C 
being in the direction of the arrow. 

One of the practical forms of this invention shall now 
be described, a a, Figs. 22 and Sl^ (PL I.) are the feeding 
cylind^s which receive the cottonin the form of a ribbon, 
&nd ddiver it (by a slow motion taken from the central 
axis through the wheels ^ c) to the central horizontal 
card A« Observe also in Fig. 3 1 , a new method of feed- 
ing by enveloping one of the feeding cylinders with an 
endless cloth or leather d, so placed round a roller abov0 
1^ as to bend (more or less according to the length of 
the staple) round the card A ; and press the cotton or 
wool softly against it ; and thus equallize the feeding, 
and save the card from injury by any metallic contact. 
One or more endless cloths or leathers x jf may be used, 
made to run on rollers as swift as the card, and to cover 
the naked parts of it, so as to prevent the filament from 
being thrown off by the centrifugal force. From A the 
cotton (or other filament) passes to the oblique card 9, 
whose teeth are placed as before explained in Fig. 24* 
This card receives its motion from the central axis, by 
the wheel and screw e applied to the wheel/ The said 
wheel and screw being supported in a frame formed like 
the dotted lines above B. The circular comb A placed 
tiqudy with respect to the eard B, plunges i0 teejLb 
Vol. XII|.«-*S£CONp Series. D be* 
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beaceen theme cf iim csi«d, turm iy fkc 
ctripf tbe card of m HI mm bIi frtikfa 
taken bom tiie omib, W ibe spimumg 
is rig. 23, and |dt fco ed at t in dieiie figurHL 
Utt^tT mkrhinerr liie thread AeKead* u» the 
tli^ Arr:^« of »'kk-h nicne a little fitster than liie 
fR r;. 9u tb<K r!ie difo'mce wiiKh «p tiie itfaraafl ^hiK 
b(r £> ihf* spinukig frgtieoi funufebe« it. aad llie 
thread. *.•/ tiie furm'-of the bobbin, diiw B fc dnwi: 
«rafi already vound* bo as to gather a ^werv lar^ qnamxTs 
b^'fa'^ it f.»ec«>iDe» oereMaiy to ciiauge tke bdbbiiK. 7^ 
Ia*te-r- it hjt?^ be irow?j- k eorered by ac^pfaader ris^ 
fix^ to hs fxrtxoD^ aad rii^iu^ neariv to tbe top, «d a* tr 
prevent the thread frojo r ji^g a n cqua lly ciflf ibe cenr«. 
as the bobbin <!iiiuDi«bes to ^re it room, jr ^' an* ttr 
t«x» «rb€9ek, whose wiequal nnioberB acting od f^nnd 
^aio?i«, cause Ae vindtng dbiierevice abore-mentmtifdL 
N. B. This wachinerr nav vork ii]»waMl ai( well as 
iknmward, or the card axis nay be hmzmaal aad 
several central cards, opposite to screral dcaaiag 
and sptfKttes ; but the pnnciiries mold resiata the 
Kometioies the filaments van be taken dimctiy 
the card B by tbe spimiiag system, and dao 1^ 
cylindten baving no ntotiou bat roond their aaus. Tlie 
aaase may also be done from the comb, either ddmriof 
the fitament ditectly to the spindle it, or to the apmiiBf 
system- Sometimes one or two pairs oi drawing cyihi^ 
ders wfthont twist, are interposed between the ma- 
chinery i and the ^spindle k; m order to refaie aad 
tfiKMdi the thread prenoas to twisting. 

In t}ie fmmer part of this speciBcation^ two finrms of 
^a watch or vntwister hare been explained. Another 




ftrm tsImU ;n0w he 4;Weu, which aa i^rbaps more cpnve- 
mOBlf jrilhMgh Us principles be tke 9»nie. 
. A B. Fig. 32^ (PL II.) i^the secUon of a wheel like those 
ct figi^ $2 ^ild ^3) tumiog on » cannon C. In this wb^ 
i$ mtfsmed, ih^ untwisting, miftchinery J) £, composed of * 
some shftip ^gipobyed p allies a> bf c, £/; wiiich receiv(»» 
and beod ^ibf^ 98 it passes through the canoon C» 
firooi the * ghriog to the taking cylinders. The two pi^^^ 
lies k c^ «ve mounted on .screws fixed in the moveablei 
platen which can assume tt^e position /^^ by which 
Bieans a ynxs or hook p^kS9es .directly from D through, 
the eannon to bcii^ up the thread: and thiSf when e 
fesunidt Hs present position, is bent four tim^? x^/'S* tg» 
the r^^t.of «| to the left of by to the right of c, and to 
the left. of df where it leaves the machine. ii^ the pro-^ 
kmged axis of the cannon C. These bends of the thread 
and the action of drawing ao connect it with the puiUes, 
that turning round, the cannon C, ihei/ taido any required 
proportion of t/ie tunst coiUaitied in a given thready xvkich 
thereby kecomts extensible as be/ore mentioned. 

Figw 93 represents another form that xoay he given to 
the recehing system, s is the spindle turned by a pro-r 
per wheel working in- the pinion p. The wheel a, at 
$nte cylindrical and beveli runs loose on .8, and receivei 
its molioo from anqther wheel ia the mauner of those 
^Tf Fig. 22w The pinion p goes tl^rough the bottom.of 
fhe drcular box g r, and communicates tlie motion of ^ 
to the wheel c» But the wheel c is a part of . the flyers 
d e, which t^am on the upper end of the spindle s^. re- 
ceiving the ^ead at A from the spinning^ system. Now 
4f tfiese ftf ers» and the box q r turn together but with a 
-diffdtent velocityi the thread brought by d e will be 
(hronn against the hollow sides of the box and carried 

P 2 gently 
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gently roand it, so ts to be gathered- mp m ftit as ii 
leaves the other machineiy ; aiid thus will be obtainedr 
die triple object of winding up i rerj weak thread with- 
out danger of breaking, of winding up a large <|iiantity 
without stopping, and of winding it at oiiee in the form 
of a skaio, so as to avoid the necessity o^veriing. 

N. B. The flyer d e nu'ghi be turned {)rom above by ar 
pinion at x, and thna the wheels ab c he suppressed ; 
but the taking out of the thread would be less coBvenient. 

Fig. 34, shews a different method of placing the cir-. 
cular comb (h. Fig. 22). If A B be a card (similar ta 
that B, Fig. 22), the oomb, placed as at f , with its axis 
directed toward that of the card, and its teeth plunged 
among those of the card, will <bive off the filaments as 
at^ where they may be taken immediately by the spin- 
ner. Fig. 2S, or any other mechanism having the pio» 
perty of twisting and drawing at the same time. The 
dots on the card sliew the direction of the card-wices ia 
this instance. 

It may be now proper to mention and describe seferal 

other new methods of preparing and spinning filamentous 

substances. Let A, Fig. 35, be a card or comb for re« 

ceiving the filament delivered by the feeding cylinders 

B (placed as well as A in any given position). Wnen A 

revolves, B gives out the filament with a proper vdtodtji 

but tae same line in the riUon of filament is always 

placed oa the same circle of teeth in the card, w h ea ce 

aiitea more or less ineqmiity of thickness lo the sheet 

cf feeding. To prerent this imperfectioii, a faadcward 

aad forward motion ia direction of the axis of A, b givett 

to the frame wnich carries & as is expressed by tae two 

aar./wi on B. Thas motion is iMae given by a cnnk C 

of Tttj scnll radius, mohng avrifthr, and thus changing 

COD* 
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cantkmiUy the ptiioe of the appToacfaing filament on the 
card A. This system is called the shaking feeder : and 
it ahonid be obseirei that as it is necessary the shake 
alwnild be nearly parallel to the surftce of A, the frMoe 
which contains B must move in a slide, or-round a oen« 
tre &r beyond D. 

In Fig. 36 is shewn another system of -feeding, i¥hich 
Js called tiK throwing feeder : and this is its principle; 
A is a kind of hollow box, contiuning the filament m m 
state of ribbon (or connected longitudinally in any other 
state). When the box turns, the wheel D circulates 
round the pinion C, which is concentric with the axii 
of revolution of the box, and is either fixed or turned 
toith the box as the necessary proportion of draft may 
require. By these means one set of the pressing cones 
(or cylinders) xj^j;- receives, and conununicates to the 
other sets the motion necessary for drawing the fila« 
inent out of the box and delivering it at E with a proper 
Telocity : and as the cylinders z^ are at a distance from 
the centre of motion of the box, they describe a circle 
round it, and would deliver filament to any number of 
cornb^ or cards that should be placed in that circle (say 
(hose B, Fig. 22, (PI. I.) or A B, Fig. 41). 

Fig* 37 shews another method of feeding applicable to 
long filaments, such as fiax, &c. it is a cjriindsr a^ 
.through which passes an endless ribbon, made of any 
proper material, whose width is just equal to the inner 
circumference of a. This ribbon passes over two rollers 
B G, one of which, aided by a third roller, presses it, 
and drajws it fonv^ard in the direction D, a e. By these 
means the ribbon changes its place in the cylinder, so 
that any wool or other filamentous substance laid on it 
St D, will be rolled up on entering the cylinder, and 

thore 
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like that of Fi^. 41 ;. the revolvijig cards of comoKm 
machinery ; or, in finey either of the new alimentary 9y^ 
terns just described. In some, and peiiiaps ■ in moai 
cases> it will be best fed by the eccentric feeder of 
Fig. 36y so placed as to throw the filament on the plate» 
in a diagonal or helical directioD, as shewn by the arroyr^ 
Fig. 40. 

This system under several other forms Is also uaed^ 
one of which is shewn in Fig. 42. There the plates 
above described ajre successively less and less; so aa 
when united to form a kind of cone, . see n ^, while tbm 
teeth are placed on them either as in Fig. 40» or parallel 
to the axis of their motion, or in a divergent or conver*^ 
gent position. Sometimes these differences of diameter 
are made, such as that the section of the whde may 
offer a circular hollow c d^ to which sny round card or 
comb E (or the centrifugal feeder), may apply with 
exactness, so as to give filament to all the plates^ but 
alt theseyomu are branches of the same invention. 

Another means of separating the several partial, rib- 
bons formed on the above<mentioned systena, consists in 
giving to each successive plate a different centre and a 
different diameter. Thus in Fig. 43, all the cinmm-* 
ferences would coincide at a; but at 6, would be far 
enough asunder to permit the twisting of each &sces 
without mixing several together* The figure shews Aev 
this eccentricity can be obtained, viz. by the insertion 
of lunular prisms c, r, 7i, to fill up the di0ereQce between 
the diameter of any given cannon^ and that immediat^y 
above it. It is hardly necessary to observe that the mo* 
tions are given to these plates by proper wheeb^ as ia 
the case of Fig. 40, 

Another 
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. Another system employed for producing small ribbons 
fX any filamentous substance is shewn in Fig. 44. The 
throwing feeder/or a circular card^ is placed in the cen- 
tre C, and round it any proper number of combs a, b, c, 
J^ e^ conTerging to the circimiference of the given 
circl<e, so as to mix their teeth as it were, and form 
there a kind of card^ receiving filament from either oi 
the above feeders. These combs have a given motioa 
round their respective axes (either (tU the same way^ or 
every other one in a contrary direction), and by their 
diwergency the filament is separated into a number of 
equal elementSi that need only be twisted at fg hj &c» 
to fiyrm distinct threads, which is the T>bject in view. 
Note, These combs are straight or plane as at a 6, coni* 
cal as at ^ 71 ; or cylindrical, with their teeth sloped to 
the right or lefi as their various positions and motions 
0isy require. They are also composed sometimes of 
several plates with unequal motions, like the system of 
fig. 42 ; and note, That sometimes other comba^ as O 
(pfau^ obliquely in an opposite position) are applied^ 
which, by their motion in different planes, comb and 
smooth the filament for the subsequent operations of 
spinning ; and this last system assumes any proper di« 
mensions, according as it is intended to open large quan- 
tities of filament, or to produce small ribbons to be spun 
immediately as in its present connect'ion. 

Another system of spinning which is claimed as a new 
invention is the following. 

A, ¥if. 45, is part of a revolving card filled with a 
filsMkientbuS substance (or it represents the circle in 
which the throwing feeder revolves), and B is a conical 
comb with its teeth converging towards the centre^ apd 
represented by its section a b c. This comb turns on a 

Vol, XIII.-*-S£C0ni> SfftiB^ £ hoUow 
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hollow axis B C% »nd receives from A a; constant sup^ 
ply of filanient thrown on those teeth of the comb, which 
successively assunie .the position^ a b, ^ But as in the 
jtube B C there is a thread placed, which the machinery 
49'aufs at C, but without twist, it is the motion of. the 
filament at a wliich twists the thread in the tube, and 
f^ombincs constantly with it tliose hairs which aro 
snatched by the comb from the caid : and thus an end* 
less thread is produced, which can be wound directly on 
any body D without further twisting, whence arises a 
considerable degree of simplicity in the rest pf the ma-- 
chinery. , . . > 

Th^/arm of the system which has been just described, 
requires a perforated axis to the comb B ; but it is pos- 
siJ>le to use the system without it. Thus in Fig, 46, A 
is the comb, and B part of the delivering card. A turn^ 
on a solid axis C^ while at D there is a ring or (sye fixed, 
trough which the nascent thread passes to go to the 
bobb;]^ or reel, (for either may be used). The inspoctioix 
of the figure will complete the explanation, wheii it is 
added, that the teetli of the comb A may assume any 
proper position in the surface of A, aiul that' the comU 
may be simple or .composed, sec Fig. 42. It would be 
also possible to twist the eini. D of the thready which 
would accelerate the work per spindle ; but it would oc- 
casion more complication in the machinery, 
. Fig. 47 represents another method of usiqg these 
combs : A is the card as before ; and B C the section 6f 
UiQ comb. The latter turns with a certain degree of 
swiftness, but only just enough to carry the filament 
from C to B, while the ily and bobbin D £ draw it off, 
and twist it jin the manner heretofore described. 

It 
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It miust here be remarked that this new system of 
twnsting the thread, by tlirowihg its component parts 
round its a'xis, pcnmts the introduction of double; treble, 
^r muttipte spinning. In other words, it permits \ht 
spinning of cords with any given number of strands and 
with any material. Thus the form represented in Fig, 
48, produces a twine with two strands ; or as it i^ called 
in some manufactories, a thread doubled and trcisted : and 
nothing prevents combhiing a greater number of strands 
fit the Biament of spinning them ; which is at once a 
proof of the newness and die excellency of the system. 

Another method of spinning, which admits also of 
combining several threads, and is principally adapted to 
the spinning of long- stapled materials shall now be de- 
scribed. To shew it in its most simple form, let A B, 
Hg. 41, be a comb (of any of theaforc-mcntioned de- 
scriptions), carried round the axis c d by means of the 
wheel E F, and revolving at the same time slowly round 
its own axis by means of the pinion a moved by the 
wheel b ; the latter urged by the fixed pinion C, round 
which it circulates. Let further G H be a feeding sys- 
tem of any of tlie kinds heretofore mentioned. Then, 
the colnb A B, every time it parses the feeder, will seize 
a few of the filaments there offered ; and carry therti 
successively to L, where tliey will be ^twisted and drawn 
through tlie eye in a state of thread, as before stated. ' 

If then several of these doubly revolting combs be 
placed round a common axis A, Fig. 4^, and moved" by 
-<he wheel B, acting on the pinions C D, while an equal 
number of feeders E P, supply the material ; in ' thri 
-case they will each produce a thread G H ; and these, 
^ing onee. brougl^t together, will product a cabled 
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dvcid «t Of vUch mH Ukt its tmst firon the 

actioD of CKh nzaod G H, as in the 

But that nothing wskj 

apentian^ Fig. 50 it the 

adopted to Jlx the ntio I 

and thai of the cord cesaltiiig tram iu cmoo with the 

rest A B is a fixed iriieel or rhig with teeth on its 

inside. C D O axe the wheeb wtiich gire mouoa to thm 

combs ab, ci, e/f as in the last figure. £ F H are 

three feeding systems, so placed as tiiac die progreai «f 

C O E in A B shall alwajs hfu^ the teeth of the 

combs to act on the filament they furnish. Thos when 

C comes to D» the comb a b, wUch uom talcas finoa Ep 

wXL then feed upon F^ and to of the rest Efcry cooab 

will take successiTely frcm every feeder ; and dins the 

whole card fiiust necessarily be cylindrical, if the whole 

feed be equal ; for sboold any one comb take too modi 

filament, the next most take as much too little^ &Ct 

But observe also that the centres of C D E move ia difl 

ferenf directions from their circumferences : or in other 

words, the coomioo axis P moves contrary to the par- 

tialone8ff,0,p; and thus when the \'elocities are properly 

co-or(k)unated, they g^e naturally and constandy to the 

cord that quantity of twist in one direction^ which the 

opposite twist of the sirwnds require;). In this case the 

former is to the latter as an^ to three; but if any other 

ratio were required, the wheels C D E must bear other 

proportioas to the ring A B, and the number of the 

feeders £ F H roust be increased or diminished ia t|p€ 
same ratio. 

Fig. 49 win represent the elevation of this p£rM, 
^ f wc sup{k)8e the axis A lengthened to O j the fixed 

xinff 






ting applii^ ^J^jfi the piece K carried round vith ibtf 
axis A O $ wd the wheel B vapptesited. 

In a preceding part of thb apecification is contained 
the principles of a nair method, of opfening, arrangii^: 
and ev<*u spinning filamentous substances : and that byr 
the displacement of the points or teeth of irhich tho 
comb-hackly or card is composed, with respect to each 
other. The Figs. Si, 52, and 53 here annexed, giveons 
of the forms of reducing that iiystem to practice. 

A B is a frame of wood, carrying among other things; 
a potence x, which supports certain pullies or rollers y 
X, the use of which, combined with the toothed wheel av 
is to keep the rings u v (say eight in nxunber, moce or 
less), in the position which will be more full/, expluned? ' 
The diameters qf these rings are'such, as tiiat when thcrf 
all lie flat jpg;ainst each other, having the end of a given 
diameter of each in the same plane at J, the other ends 
of these diametecs, the points included, are found in the 
circumference of tb< circle j rs, described about tha 
centre P, acc<Mrding to the principle already giveiu 
Those rings are aU furnished with teeth or points u vi 
and their inside is eut into teeth, which receive mo* 
tion from the wheel w; but as tiiis wheel works alike 
inta all the nogs, the motions they receive differ in pro-* 
portion to their diameters. Th^ centre P of the axis R 
carxies, on a proper support of metal, the horizontal 
axis Op eaeh end of which is furnished with a spherical 
or conical comb m and q, the teeth of which point in* 
ward; and both which, combs in turning round P, pass 
(he feeding rollers n, seize a portion of filament, throw 
it on the teeth of the rings u v, and comb it by succes* 
Mve passage, until it is carried away by them towards t. 
It must ninQ be observed, that the combs m q (by means, 

of 
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of the screw and wheels 1, 2, S), have a slow motion 
round their own asiSy*and thus the filament they take at 
Sy cannot remain long upon diem, but wholly passes to 
the points of u V, alter havhig been xow^d by frequent 
passages near them. It need not be added that the foeiU 
kig clotli 4, 5y recdves i$» motion from the axis of t^^ 
by a chain and wheel 6 ; and that the feeding cylinders 
n as well as the wheel w^ and the receiving cylinders/, 
take theirs from the central axis R by tlie wheel work 
^d screw 7f Sj 9, while *the central axis is turned from 
above by a separate arbor> -confhected i^rith it by a fork a^ 
Its upper end near o. 

Thus then the wool or filament distributed on the 
doth 4| 5, is given by the rollers n to the combs m q ; 
hy them to the rings uv ; whose unequal motions ne- 
cessarily lay the hairs in length, and in as many fasces 
as there are intervals, while the receiving rollers /, mov- 
ing a little fiister than the said rings u t», draw out the 
filament, and unite it into a riblnm fit to be spun at oncfj 
by the oblique card-spinning machine already described, 
to almost any degree of fineness. 

In order to be able to rerei\« thread or yam very 

little twisted, and of course very weak, without danger of 

breaking it, under the spinner^ described in one of the 

figuicjs in the preceding part of tliis specification, (viz, 

that mechanism which, receiving the wool from the oomb» 

begins the thread and delivers it to the bobbin), is placed 

the cone or hollow body A, Fig. 54, open at the top a, and 

having round or under it one or more spiral spaces r, so 

placed with respect to the tuisiing motion of the bodv, 

as by it to create a partial vacuum in the abrupt recess 

^, and thus to sMtt in the thread at a with more or loss 

forcC) as the velocity and the opening 6 is greater or 

^ * smaUer 
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sn>aUer. And in some cases the said spinner is sup« 
pressed, by fixing to the top of ttiis cone at a one of its 
drawing systems, receiving motion from a fixed pinion, 
which serves at the same time as a collar for this end of 
the cone to move in. Or in fine, if 9, fixed pinion should 
give too much drawing tendency (as was before ob-> 
served), then with a proper wheel a motion of its own 
is given to that pinion, differing from that of the cone 
and drawing system, that the effect may be as desired. 
la witness whereof, &c. 
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Specification of the Patent granted to Willum Newberry, 
of St. John Street J in the Countt/ of MiddlcscXy Gentle* 
vian ; for an Invention of certain Machinery for the 
Purpose of sawing IVood^ splitting or paring Skins, and 
various other useful Purposes. 

Dated January 30, 1808. 

With a Plate. 

JL O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said William Newberry do hereby declare, tliat 
my said invention is described and ascertained in and by 
the drawings hereunto annexed, and the following de« 
scription thereof; that is to say : First, my invention 
consists of a method of working an endless revolving 
saw-blade over two dumb wheels or rollers, to be used 
for any of the purposes to which a common saw may be 
appUed ; to this sort of saw a variety of machinery may 
be attached for guiding the pieces to be cut, for the 
manner of doing which the annexed drawing will givo 
an explanation. 

Fig- 
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Fig. I, (Plate III.) A, is a cast-iron fnune to carry 
the wlicels. B B arc the wheels, having each an iron 
plate screwed behind it, to prevent the saw from running 
oil backward. C C is the blade of the saw. D is a bench 
or platform on which the piece to be cut is laid. £ E 
are two semicircles of inm fixed tliereto, whose centres 
are parallel to that part of the saw-blade which is even 
tviili the tup of the bench ;. one of these is marked with 
the diTisioTis of a circle, by which means on turning 
them in the sliders, the bench may be placed at any 
aiigic to the blade of the saw, and there flxed by means 
of the scrcvi's F. C\& a guide to keep the saw from run- 
ning out of its line ; close under the bench is ano- 
ther gnide like it. H H are two wedges to force down 
the lower wheel, s3 as to give the saw the necessary 
tensio!!. I is the piece to be cut, which may be brought 
forward to Uie saw either by hand or by passing it be- 
tween rollers in tlie well-known way now practised for 
^rawing iron, &c. therefore, on carrying the wheels to 
le^olve hy any moving .power, the saw continually passes 
throiigli the piece till it is cut. 

Fig. 2, are guides for cutting parallel pieces from any 
kind of planks or boards. A, is a part of tlie bench ; and 
B, of the saw. C is a slider, having in tlie end of it any 
number of small rollers jnuidiel to the saw ; tliis slide 
moves in and out at pleasure, and is fixed by a thumb- 
screw. D i» a roller fixed to a universal joint, and 
pressed in by the springs E E ; therefore upon C being 
fised at any distance from tlie saw, the roller D pressing 
the piece close ag^nst C, a parallel piece is taken off 
throughout, however the phuik may be warped or twisted ; 
if tlie bench is elevated so as to cause the rqller& in C to 
form an angle with the saw, a feather-edged piece is 

taken 
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taken ofF. If any shape not much out of a line is wanted^ 
i£ may be feut by lajrlng a pattehi by the side of die pieces * 
\ Fig. 5, A is the piiece to be cut ; then by Iqri&g On 
flie pattern B; UttA fhting the rollers in G, Fig. 2, the 
iaw will pass the dotted' line cotirespondiirg nearly ifdth 
&e oiitsideof fi. 

^' Fig. 4/ is d gttide^ ibr euhing circle of af) sizei ; A'is 
a pai't of the bencb^ and B of life saw ; C is a tfocfeet 
sliding on a rdd which is oiarked, so tl^t the centre of 
thef intended circle is imniediately determinifd frdln it ; 
D is a rod andjpair of claws tutiiing 6n a <ie.ntre to.^de 
ibi piece td be cut, then by fixing Qie isoeket C at the 
{irop^r distane^ flrom the saw, the pi^e is passed up id 
%b Sa^ in the I'eqiiired width. Secondly^ for flitting 
tnr paring cf skins, the two wheels are laid level instead' 
bf being ot^r e^h other^ and an etidless knife is workedf 
tipbd tbttn^ to Vfhich is affixed two whetstonies one abbvifif 
and' the other below it> so as to sharpen the niife as it 
^e^ ; . it is K^ed with the rollers^ &c. of a cokniiion skin 
flitter ; tfie plate df steel for. the ^w pr knife may have, 
its ttfro- edds jfiv^tted and brazed together, or they may 
oeshtit before it is brought to its thinness, and drawn 
Sown afterwards. Although I hav6 described the saw or 
knife in the way I have made it, yet it may be put in a 
variefty of other forms^ either with working it over one 
ToUer ^th the assistance of idides, .or over more than 
two rollers, or may be kept on the rollers by pegs or 
Uttibs on them with corresponding holes in the saw ; the 
naming miety likewise be made in. a variety of shapes o^ 
>rOic>d or metal; but the one here described answers 
etery purpose. In witness whereoi^ &C4 
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Spec^cation of the Patent grmied to ^Francis Plowpen^ 
qf Essex-street^ near the Temple^ London f jEsquires 

. Jar newhf'inaenJted Aphthartic Viands § being Butchet^^ 
Mealf anhnai and comestible Substances^ preserved 
without Acidy Salt or Dryings in a sa)eet^ palatuUc and 
nutritious Stateyfitfor Consumption both at Sica and on 

, landi for an extraordinary Length of TinUr 

' DatedJune 13, 1807, 

X O all to whom these presents shaQ come, &tr 
Now KNOW Y£, that in compliance with the said pravisa^ 
I the said Francis Plowden do hereby declare, that my 
itaid invention for preserving butcher's meat» aaima) 
and other comestible substances, in a sweet, palataUe 
and nutritious 9tate fit for consumption both jst sea and 
on land, wittiout acid, salt or drying, for' an extraor«r 
cTmary length of time, is performed on the principles 
and in manner following ; that is to 3ay : Putrefrctton 
lis a spontaneous decomposition of the elementary com« 
ponent parts of the putrefying bodies^ Although th^ 
atmospheric air be not the sole efficient cause of putre* 
.faction, yet tlie contact of it evidently favours and ac* 
celerates putnefaction i consequently the' preservation or 
security of sucK bodies from the immediate contact, ao^ 
as much as can be from the influence, of the atmospheiiC 
mr, must proportionably retard and prevent putre&ctiop^ 
which is effected by the evajioration or exhalation of 
elementary parts. If, therefore, these bocUes whilst 
sound and untainted can be closely enveloped in an au>> 
proof medium or suT>stance, so as to prevent ev^ora** 
tion or exhalation, their decomposition must be arrested 

• / as 
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as }ong as the circumainbient preservative continues to 
assist the adpoission.and action of the air. The texture 
or quality of such incrusting substance or medium of 
IMreservationi must not only resist the effects of the at-^ 
mospheric air, but it must not communicate any nox-* 
ieug quality to its contents. The sttbstance of which I 
form this incnistatiou is very hig^y dried essence or 
extract of meat. The substance to be preserved being 
dressed will preserve tha longer, and it should be put 
ioto the vessel in a cold state^ and wiped dry. Caie- 
j|iD9t be had that it contain iio insect, vermin, or other, 
iomiediate active cause of cormption, or any particle of 
iochotted putmfiMtion K Every part of the substance 
lo^. be preserved should be comphstdy enveloped with 
the extract, so that no vacuum or interstice be left open ; 
^Hd it should b9 apphed in that fusible state as to find. 
1^ way ii^to every vacuum. The ve^seb are best of 
vopd, and should' be kept as dry as possible^ 

III witness whereof,' &c. 

■^ I( llrisMPBce or eitrsti be psop^j iiisde» the advaatage of 
ifsalbrdiag pkassatt wh ofes o me and autritrive lonp or broth* and 
iti gcaeial utility for sU caliaary porposoiy willbc JntfikalsMe. The 
proccsi of extractiag the gelatin from the animali iubitance will be 
widi this further economics) efflKt, ttat it will leave the 
sod all otter parti of the aaimal lubstaaee (eioept the 
earth and jbpae) v^ the imniediatfi «tate pf preparation for being con« 
verted into soap. And as to the earth of thebonet, thai will aifoi^ 
phosphoric add, which may be converted into that tpecies of phot* 
yhofi whid^ ii in high .citimstioa end very vslosble to ifefinertt 
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f^eq/ication of the Patent granted to Bryan Donkik, of^ 
Dartfordy KeiU^ 3IUlwright, /or q Mode of producing 
fi rotary Motion applicable to useful Purposes. 

Pate4 August 3» 1803. 

• . : ■ i 

JL O all to iffFhom these presents «hall cofne, &e.* 
Now XNQW YE^ that io compliaiice with the said pxts*' 

• 

«tso, I the said Biyaa Doaldn do hereby declare, that ny • 
Slid inveiuioi) is described in manner following , that ii|- 
to say, I carry ipy new method of producing ^ rotary^ 
motion into eiTect by introd^ciug a steaiq beneath the^ 
surface of water, or any other dense fluid^ at a tempera^' 
ture too elevated. to produce any notable degree of can<^' 
(lensatipn in the sanae ; and i dispose or present within'* 
ihe said water or dense fluid, and immediately Q>*er the 
place of introduction of the said steanh * certain in« 
verted vessel or bucket ; whiph,, lyheu fi))ed wi)di (and 
rendered buoyant by) the said steam, will ascend with 
Considerable 'force, aiid carry along with it any other 
Ittoveable apparatus to which it may be attached, until 
the arrival of the said vessel qr bucket to such a place or 
positiop as shall ;periiut the s^d stean^ to escape. And \ 
do dispose, arrange, and combine, various other suchr 
buckets or vessels as aforesaid along Avitli the first-.' 
mentioned bucket or vessel (either by. fixing the same, 
to the periphery of.a wheel, or to a circulating chain, or 
by any otiier convenient and s^itabIc method), in such a 
manner that the ascent of any bucket or buckets con« 
taining steam shall regularly and successively cause the 
ptber bucket or buckets to arrive at the proper situation 
,. ' » ' for 
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for beicoming likewise charged with steam, tnd ascend«., 
iitg'in their turns, Ai^d I do decl^ire that my said 
method of producing a rotary motioa doth consist iii 
the constnictioo, use, and application, . of the apparatus 
as here described and combined, namely, of the usual 
steam boiler or boilers, and of the reoeptacle, wHh its 

charge of hpt water or other dense fiuid^ aad of thf 

» ■ • ■ (• • 

combination of buckets, by a revolving wheel or by axt 
endless chain find buckets, or by any other of the weU*^ 
l^nowh w^ys pf applying buckets (in cases wl^ere tha 
direct weight, and not the buoyancy of ^ duid, is used^ 
as the first mover) ; and that the motion. so produced in. 
the shafts or arbors of the wheels rgund which the said 
buckets, in all and every such case and cases, must 
pass or revolve, in consequence of their successive ascent 
in the said heated water, or dense fluids is the.rot^ 
motion meant and intended to be produced by. my said 
new method ; and moreover, that I do apply the said 
inotioii or force to mills, and to other useful purposes,^ 
^y the usual and various means of comiecting 6rst 
plovers with the several kiuds of work intended to h^ 
^one : all which are too generally known and understood 
^ be repeated in my preset specification. In witnessj &c.. 
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i}n the disiinctioc Diffcrtnce of M^frs. Chapmans* an4 
Mr. Cure's PateiOsfor FbU Bopes. 

Communicated by fin W. Chafman in a L^ter to the 

Editors, 

G£NTLEM£K| 

JlIaVING observed, since the specification of the p»« 
tent granted to myself and Mr. Edward W. Chapmanf 
for the formation of *^Jlat bands or belts to be applied 
to the drawing of minerals from minesy*' has been pub<^ 
lished in your Repertory, that this invention has been 
represented in another publication so nearly similar to 
that of Mr. Curr, of Sheffield, for flat rapes^ as to pos<« 
sess no very distinctive difference; I therefore feel it 
incumbent on me to state the grounds on iriiich the 
patiemt for flat belts was taken out ; jsind to say, that as ^ 
possessor of other patent property, exclusive of more 
liberal motives, I should be one of the last to think of 
infringing on the rights of others. 

Mr. Curr expressly states that his method of making 
flat ropes is to lay two o^ more small ^pcs side by side^ 
and to secure them in that position by stitching or inter- 
lacing, or by any other method ; there&re, it is dear 
that Mr. Curr confined his invention to what he designed 
it to be ; viz. a more useful cofnbination of small rop^s for 
the end which he proposed, than the making q{ one great 
rope for the s^me pi^rpose ; bu( by no means to preclude 
the stitching or interlacing toj^^ther qf other subfstances 
than rope, because the art of stitching and interlacing 
of things together was not of itself new. The question 
therefore rests on the distinctive difference between a 
rope and any of its component parts, particularly tkc 
strand of a strani-laid rope^ which (well knowing that a 

str^nid 



On the Diffennee oftxo Patents for Flat Rapti. Z9 

strand is a term occasionally applied to a strand^laid rope 
itsefff inrhea diree of thete are made into a cable-laid 
rope, by being twisted round their ooramon axes), Messrs^ 
Chapman haTe, to prevent misconstruction^ described as 
being composed of any given number of yarns twisted 
together round their common axes ; and which cannot of 
itself be called a rope, although a component part of 
one. I conceive that no one sending an indefinite ordeij^ 
fer a rope, would consider his order complied with if 
the rope-maker was to send him a primary strand com* 
posed of rope-yams twisted together^ whichy when 
Wretched at length and left to itself, would immediate^ 
open ant. It' would avail little for the rope-knaker to saj^ 
'' you have only to cut the strand into three parts, and 
twistthem together the xrontrary way, and they will then 
become a ropeV He might with nearly as much propriety 
have sent the rope-yarns, or even the hemp, for each of 
. them vrould have been constituent parts, but not the 
thing wanted. From these premises it clearly follows^ 
, that Messrs^ Chapman- s flat-bands, or strand^belts, are 
not made oi ropes y but of a distinctly different thing 
which thejf have defined; and consequently they can have no 
exclusive claim to any otheir description qfjlat bands, even 
if diey were composed of rope-yams, which are the 
immediate constituent parts of a primary strand, the 
same as-4he latter is cf one description of rope, every kind 
of vMxAl is fairly included in Mr. Curr's patent ; because 
.s rope of any description is for its purposes a complete 
.manufitcture. It is evidently not so with primary strands 
.finr the reason already given, that the twist would open 
out, and they would become a loose body of yarns ; 
Aefeftm toy nM pfWess df ^onfrinning such strand^to« 
JRihe^ or 9Srf newfbpn vdieo C(»abined^ iscettainff 
^^ * patent* 
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)MitentabIe^ ^nore particularly if useful to the public; 
consequently, if Messrs. Chapmans' invention abo pusses^ 
-this qualification, it has^ at^ to distincttiq ASetetice^ aA 
%hat can be warned. It appears that a strand-laid rope 
composed of three strttttdsf is ofte sixth part shbrter than 
the strands it is fornied of, and dihly twice the strengtjk 
"bf a single strand. It therefore follows that irt poiAt df 
strength, ot in reduction of quantity to produce the same 
strength, the invention must he highly advantageotb tbr 
iSjie public ; provided the duriation of strand-belts be, ift 
-any instances where they are applicable, nekriy equal tk 
ibsLt of flat ropes ; and there is nothing in flieory agdnst 
their being completely so. * 

Prior to the invention of either iftlr. Curtr of Messrs. 
'Chapmans, flat bands have been made various wajrs ib 
the different forms of girth-web made from untarrell 
rope-yam or hempen-^yam ; but this ap))lication of 
-yam, or the application of this speties of belt to tire 
tirawing of coals from mines, to which purpose it is not 
'inapplicable, operates against neither of the mventioilsr 
in question, although they are all compoiked of the sanfe 
primary snanufacture, viz. of hempen yarnr| which is as 
■distinct from a primary strand as such a vtrand b fir6ni\( 
'rope. The <tistinction may be stHl continued, although 
tlie process shaQ have approached much nearer : viz. aU 
the yarn» for a straxid stretched at length and bound to- 
gether, so as to form what sailors cafi'aBidvagee, 'ahd 
which Duhamel and others have mpposed to be the 
strongest mode of annbining die strength of yaiiis^, ikay 

, * A salvai^is machstroagerOuia cottiBioAprimajrj^4mdl(^ 
^.mdj one known when Dahamel and otber authpri 'wrote, .,iri>9. sfe 
'i|«ottd ia the £iifyc4^#j» bill i^riel to a sinad aiaU'oali* 
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lf(» lia^d in any manner. The salva^^ differ^ firom i 
j^Mdary atrand only in not being twist^) which is much 
Marer to a primary strand, than that strand to a rope. 
Vet I do not conceive that Messrs. Ghapmah could hds^ 
a jfist plea to prevent any person so inclified from stitch- 
ing these salvagees together side by side, and appljriug 
ihefn to the drawing of minerals. Neither can they or 
Wif; Curr have any just plea to prevent ilhy one from 
stitching together, side by side, knittles*, sennet, or gas- 
Isela (all of which are compoised of rope-yarns), and ap- 
plying the flat band thus made of them to ' the drawing^ 
^ cbinerab, to which they would be jierfectly applica- 
ble. Messrs. Chapman contemplated all these combina- 
tions, and saw the relative imperfections of each, as 
well as those of ropes themselves laid side by side ; itod 

new principle, by which al) the yarat bear alike, or nearly no, at tha 
point of breakiii«^. This circumstance arisen from the inequality of 
^pe yarns, which if simply stretched in one roas^, no otherwise 
comftin^than by ligatures, would, on a general tension of the wliole, 
€a^ffthtpihm9ik m its weakest part ; but when twisted into such 
« ftrand as described, they combine one with another, and each 
jfarm kfors its average strengthf which, as the weak parts arc gene- 
rally m tmall portion of the length of each vam, is much further be- 
joiidF'tfaelealt strength of each yarn tlian what is lost by the angle 
tbej torm to their common axis when twitted into a strand. Thus d 
primary strand made on the best principle is the strongest appltcetion 
qf rape-gams : therefore, any more advantagaous cowbinatian of 
airmnia than kas been used before must be a ben^cialirtuention, 

^ JUitddll are flat lines composed of three rope-yams platted io» 
ftHSkft. Sesnel consists of five, seven, nine, or any liirg^ ihteveii 
mmker of yams, xombined together in a platted f6nti by a pr6ccs4 
not necessary to take up the reader's time in describing, but whtdi 
produces some resemblance of two cylindric bodies oozinccted toge- 
^er, When thb manufacture is made witb an eye tt one end, and 
Iftp^red at .the other, it is cdied a gask^, stikd is osed, wfieit ship*' 
a^gftfatled, to #rap r(^und Aaiij bmA h\ot^Avta t^Hke f9t6i. 

Ifou XIII. — S£COND S£RUS« 6 having 
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hsring detided by eaqperiments the superior strengd^ 
and eonceived the firobable utility ta the public and to 
themselves that would result .from this novel combination 
of primary strands; they, similarly to the practictw 
many others who hove invented useful combrntUums^ ap* 
plied for and obtained his Majesty^s Letters Patent. • I 
ha^'e purposely used the word cof^ibhiatum, because by 
much the major part of inventions are new combinatums^ 
and nothing more ; ^etber in machines which arene^ 
jcessarily formed of wheels, screws, &c. which have in^ 
dividually and conjointly been used various ways ; Q^cixk 
manufactured articles, which are fonned of wopd, • iron, 
hemp, flax, wool, &c. all of which have been used indi- 
vidually and conjointly. 

. I conceive that no invention is entitled to public pro- 
tection but on the basis of utilHy. The obtaining of 
any end to which the public are in possession of an equvva^ 
lent would defeat itself, because no one would be in- 
duced to pay for its adoption. If, cm the other hand, 
an improvement has been granted to an inventor, I con- 
/ceive that any small deviation to obtain the same end 
only would be a piracy ; but, if it either be to obtain 
one more valuable^ or to shorten the process^ and reduce 
the quantum ofmatei^iols^ without adopting any part of the 
other than what is common, then tlie invention is ob- 
viously a new one ; and on this ground the patent for 
strand belts has been found to stand conspicuously, par- 
ticularly at this period^ when hemp is so much wanted 
for the purposes of our navy both military and commer- 
cial. 

Exclusively of thoxircumstances peculiar to the thing 
itself, I conceive there-is both novelty, and utility in per* 
forming the operation of combining strands or other pli- 
able 
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able substafices together by a locomotive machine^ became 
it admifs of libe operation being performed when the le* 
parate parU are extended at leqgdi and equally stretched, 
which is of great importance'; as, from the want of this 
eireumstancey flat ropes have been found to break t)ieir 
stitches when exposed to sudden jerks, whicb has occa« 
signed their disuse at some collieries in Northumberland 

4 

tnd Dnrham. Consequently, this part of the invention 
also 25 supported on the basis of utility^ and not a mere 
evasion ; which neither necessity nor inclination would 
have led the parties to bave had recourse to. If I have 
placed this subject in a new light, no other merit is due 
M me than that which necessiBirify arises ftom a combina^ 
lion of practice and theory. • 

I am. Gentlemen, 
Yours, &c. 
Newcastle^ May 4, 1 808. Wm. Chapman, ' 



Description of a cheap Apparatus for filtering and purifying. 
Watery invented by Mr. J. I. Hawkins, of No. 79, 
Tiic/^ld'Street. 

Communicated by him in a Lettfr tg thf Editors, 

Gentleme^^ 

jflLGREEABLY to the intention announced in the ac- 
count of the Museum of Useful and Mechanical Inventions^ 
inserted in your last number, I now send you the de-r 
Kriptton of another of the articles there deposited for 
public exhibition, 

A cheap Apparatus foi* filtering and purifying Water. 

This - apparatus consists of a vessel of wood, metal, 
eavdicn^ware, or other convenient material, > having 

G 2 hQ\e% 



• . * 



ii jpff4iriptm tf 9 cjij^ filling 4ffa^p$t^ty 

l^oles to th^ bottonii covered with a pieee of tluc)? fin* 
nel^ on which pqiimlereii charcoal |s 1^49 fhoxit two 
inches high. This vessel is placed over another of rathe? 
•larger diameter, haying an aperture n^r the bottom 
furnished with a cock \ the water to be purified and iiU 
' iered is poured on (he charcoal, throqgh which it gra- 
dually passes, and drops perfectly sweet and clear, into 
fhe lower vessel ; from whence it is drawn off by the . 
cock for usCr 

The charcoal should be made ;ibout as fine a^ sand^ 
either by being pounded in a mortar, or ground in ^ 
coffee-mill ; which last plan is the best, since it leaves 
the particles more nearly of one size ; it must of course 
be broken into sniall pieces, before t^e inili can receiyo 
it. 

Saw-dust may be burnt in^o charcoal, and would at 
once be hne enough for the purpose, if cut from- hard 
woo J; but if from soft, it must be pulyerised'a little 
more. 

Some little attention is necessary in putting th^ char* 
coal into the vessel ; a portion of the charcoal, say about 
half an inch high, must be well damped, and laid \i\ 
(hat state on the f)a!hnel ; then a second portion of about 
the same quantity^ wetted to the consistence of mortar, 
is to be put on the first ; f^fterwsprds ^ third quautity, 
wetted still more, should be added ; and lastly, the re- 
tnainder, mixed with so much water as to be easily 
poured on ; after standing a quarter of an hour to. settle 
down, water should be poured on, a little at a time, 
till it begins to drop, which, if proper care has beeix 
taken, will be quite clear and sweet, hut having a 
slightly dusty taste, th^t will go off after a few hours. 
Should, howe\er, the first rumiing be a little blacky. it 

' >vill 



will ncH be necessary to distuxb the charcoal, because 
^al bUckoesft will soon cease, if water be kept passing 
tbrough it ; and when it once runs clear^ will continue 
|o do so for many months, and perhaps years. But ^Im 
though it acts as a filter for so long a time, and will scn 
pavate whatever of foulness is merely mixed with the 
water, yet it soon loses the power of attracting thai 
putridity which is in a state of solution ; and conse- 
quently will not purify more than a given quantity of 
water. 

The following fire the results pf my experiments pn 
this point. 

One quart of powdered charcoal, purified ; 

One gallpn of water, taken from the macerating tubs 
of an anatooiical laboratory, where it bad been used fof 
many months without being changed, to soak the flesh 
from the bones ; it was the mo^t offensive water that 
could possibly be procured. The charcoal rendered i% 
perfectly sweet. 

Six gallons of green stagnant water from a poni 

Ten gallons of the worst water found in the casks on 
a long sea voyage. 

Two hundred gallons of such water as is usually drank 
on a three months voyage ; and, 

Five hundred gallons of river water taken opposite a 
Jarge city. , 

It must be noted, that when charcoal is wanted to 
purify^ it must be fresh burnt ; but if only to filter, that 
precaution is not necessar}% When it has lost its puri* 
fying quality, it may be recovered again, by being 
lieated red-hot in a crucible, or iron pot, or even aa 
earthen one, over which a piece of tile or plate of iron 
. IS loosely laid, 

lu 
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In taking the charcoal ont of the fiUerin^ ytn^j a 
layer of about half an inch should be \tft on the flannel, . 
because in that case, much less care will be required in' , 
rfeturning it into its place agaiii ; and .the water that first 
tuns, ^ill not have that dusty taste, which it would have 
if the- whole of the charcoal were replaced by that which 
ia fresh burnt 

In pouring on the water, great care must be taken 
not to disturb the charcoal to any cpnsiderable depth 
below the surface, lest the water should pass too rapidly 
fwr complete filtration. This accident may be avoided 
by laying a piece of paper, or cloth, or even a piece of 
ihin board over the charcoal, to pour the water on. 

The size of the apparatus must of cburse depend on 
the quantity oi water wanted ; that now in my Museum 
is eight inches* diameter, and the same depth, and it 
filters from six to seven gallons every twenty«-four hours^; 
the holes in the bottom are about one-eighth of an jnqh 
in diameter, and distant from each other about half an 
inch. 

The flannel 19 of that stout kind, usually made for 
ironing cloths. ^ 

TTie purifying nature of charcoal has been known for 
a considerable time ; but a simple and convenient way 
ofaising it, has not, I believe, yet been laid before the 
public ; nor has its filtering property been at all taken 
notice of. It has been supposed necessary to use sand or 
some other substance to filter the water, after- charcoal 
has purified it ; but on trying a great variety of substan**. 
ces for filtering, I found powdered diarcoal by far th^ 
best; it suffers a greater quantity of water to pass in a 
given time, and reiulcrs it n\ore clear ;. and certainly no 
Altering apparatus can be made cheaper than thisr It is 

alsa 
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' tlso scarcely possible, that a person can be in any lutua* 

■ tton, either at sea or on land, but that he may procuw^^. 

such a one, in case tiie water he uses requii^s itw It is 

more than probable he can find some kind of a vessel 

" an the bottom of which holes may be made : a piece of 

• iannel or blanket to lay over the holes^ or in lieu of 

* these, some thicknesses of linen, or canvas, or cveo 

* fpme hay, straw, or moss ; any thing that ¥i ill suppoct 

• the charcoal, and yet let the water pass through : and 
^ lie can find a piece of wood, that by burning to a coal^ 

-' aad quenching, will furnish him with charcoal, which 
'^ ihe may reduce to powder with a stone, or hammer, in 
i^'^igfrult of a pestle and mortar, or a coffee-milL 

I am, Gentlemen, 

Yours, &c« 
J^« IBy Great Titckfield-streeL John L Hawkixs. 
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Recipe for tnaking Family Wine. 
By Mr. W. Matthews of Bath. 

From the LE'ft'ERs and Papers of the Bath and West 
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of England Society. 






AVING in the tenth volume of the Society's Papeff 

indulged with the insertion of a few remarks oa 

' .dke utiUty of making family wines from several of our 

■^TglMndeD' fruits; I took the liberty of presenting, at a 

-^ iMbscquent general meeting, for its examination, a 

'* jUiisple of such wine made under my' own notice. It 

' • #iB be within the recollection of different gentlemen, 

'Mbo attended that meeting, that the wine they^ tasted 

Mui deemed a Tery good, pleasant^fiavoured, and useful 

. *^;' article. 
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axtide. The price at which it was maide * waa ooiisidei'^4 
Iks small, when compared with the uses to which the 
wine may be applied, even in genteel families, where 
economy is regarded. But the idea of making such an 
ailicie in considerable quantities (especially in abundant 
fruit years], so as to have the power of furnishing sicR 
and sickly poor persons with such occasional reiresh^-' 
ment, could not pass unapproved. The oldest wine of 
this sort which I now have by me, is yet too young 
to give proof of that excellence, which three, four, or 
more years will give it ; but i^ is now so rich and vaiu-^ 
able, that I can have no hesitation about publishing tb^ 
recipe by which it is made, and encouraging any of euf 
members fully to rely upon it for success. The fruits 
used were of the (tifferent sorts mentioned in the recipe, 
excepting gooseberries, and I think nearly of equal 

* 

quantities, taken out of a private garden, where thej. 
would otiierwise have turned to very little account. My 
friends having fully convinced me, that if I give them 
wliite wine equally good with that produced, they M'ill 
not call on me for foreign white wine, gfdt le^st Jive^ 
times the price ; I have this year taken the advantage of 
a fine fruit season, and made several hogsheads. If I 
live to' present the Society with a taste of it some yean 
hence, I have no doubt of its being found worthy of 
their commendation. 

I cannot conclude without repeating my recommen-^ 
dation to the owners of gardens in general, to all farmers 
in easy circumstances, and country gentlemen especiallyj^ 
to regard this useful practice : — and that they may do it 

^ This will be from Us. 6if. to ^. per gallon, iltcordinf to cir- 
comslaaoei. 

to 
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to the greater advantage^ the increased cultivation of tte 
black currant plant seems essehtiar-. 'It is easy of iQ|- 
crease^ greatly productive, and its fruit, iti general, 
can scarcely form too large a proportion of the ipixtuire 

Jlecipe. 
Take, black currants, , . • . 

red ditto, 

wliite ditto, 

ripe cherries (black heaits are the best), 

rasberries, -^ each an equa], or nearly an 

lE^qual quantity. If the black currants be the. most abuh- 
dant, so much the better. — ^To 4lb of the mixed fruit, 
\irell bruised, put one gallon of clear soft water. Steep 
thr^e days and nights, in open vessels, frequently stir- 
ring up the mass. Then strain through a hair sieve. 
Tbe remaining pulp press tq dryness. Put both liquids 
together, and to each gallon of the whole put 3lb. good, 
lich, moist sugar, of a bright j^etlowidb appearance.-^ 
Let the whole stand again three days and nights, fre* 
qnently stirring up as before, after s^kimming off the 
toipj> Then tun it into casks, and let it remain, full and 
purging at (he btrng-hole^ about two weeks. Lastly, to 
fytiy 9 gallons put one qiiart of good brandy, and bung 
dowDr If it^ does not soon drop fiiie, a stuping of isin* 
gkm may be introduced, and stirred into the liquid, in 
the proportion of about half an ounce to nine gallops. 

N. B. Gooseberries, especially the largest, rich-, 
flavoured, may be p^d in the mixture to grea( tuivan* 
}age ; but it has been found the best way to prepare 
them separately, by more powerful bruising, or pouhd- 
ing, 90 as to form the proper consistence in pi|ip ; ^nd 
by putting six quarts of fruit to one gallon of water| 
pouring on the water at twice y the smaller quantity at 
*. #ypi. XIII. — Secoi^d Series. H night, 
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pigbty and the larger the uext nioming.-«*ThU process^ 
finished as aforesaid, will make excellent wine, unniixed ; 
t>ut this fluid, added to the former mixture, will some- 
times improve the compound. 

e'. ■ I ■ I ' 'I III 1 1 / um 

An E)%quiiy into the Causes of the Decay of JVood^ and the 
Means of preventing it. By Dr. Parry. 

From the Letters and Papers of the Bath and West 

of ENGLAND SoCIETV. 

HE power of wood in different forms to supply 
hixury, to promote science, and to guard and prolong 
huaian life, has made the means of preserving it from 
decay highly interesting to mankind* With this view 
Tdrious premiums have been offered by this and qther 
economical societies. The object of the following dis* 
cussioQ is to suggest the best means of pceveation, 
chiefly by inquiring into the nature and sources of ^be 
evil against which it is intended to guard. 

Wood, when killed by being separated from its root^ 
it subject to gradual destruction from two causes^HPoU 
ting, and the depredations of insects. 

Of the rot there are tvvo supposed kinds, as they affiect 
wood, first, in the open air, or secondly, under cavev. - 

The first is tiiat woich in the terms of our premium^ 
Class VIL No. 3, is said to occur to ^< barn and other out% 
lide-doors, weather-boarding, gates, Etiles, andimplemeat% 
of husbandry/' To which| if there were>4^iy need of tbif 
Siinute specification, might have been added posts, raiIS|^ 
paling, water-shoots, and various other objects. 

The secpnd is well kqown und^r the name of the diy^ 
|ot, the cau.se SM^d prevention of which are the subject 
pi a preaium by the Society of Arts in London. 

Aninutl 
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Animal and vegetable substances possess certain com* 
mon properties and u.oveuientSy wljdch constitute wi;at 
is called life. Waeu that state ceases, and these pro« 
perties and motioas no longer exist, tne bodies become 
subject to the chemical and mechanical laws of all ot;her 
natter. 

When perfectly dry, and in certain degrees of tem- 
perature, both seem to be scarcely capable of spontanea 
ous decay. On this principle vast quantities of salmon 
are annually conveyed in a frozen state to London from 
the North of England and Scotland ; and the inhabitants 
of the still more Northern regions constar.tly preserve 
their food by freezing, unchanged through tiie longesi^ 
winters. The gelatinous and other soluble parts of ani« 
mal substances, when extracted by boiling, and kept in 
a soft moist state, very readily putrefy. But if the same 
mattmr be dried by a gentle heat, and secluded fromi 
nxMsture audi air by being kept in bottles or metallic 
cases, it will remain very long without decay. This is 
the theory of that well-known and useful substance^ 
portable soup. In the burning climate of A rica, when 
it is intended to presej^e a dead animal for food, all that 

« 

is necessary is to cut the muscular parts into thiu strips, 
firom ^jrtiichj in a few hours, the heat of the sun exhales 
all ii)ofstiue, reducing them to a substance Uke leather 
er horn, which pjroves to be unsusceptible of future 
A^cay'ffQm putrefaction. So also entire human bodies^ 
juried in the arid sands of those countries, have often 
"ken ibund converted by exhalation and absorption of 
^leir natural moisture into a dry hard sort of mummyy 
inaqMble of any farther change from the agency of 
Aiose causes^ to wbich, ia sudi situations, they ar« 

H S Siipilar 
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SimikBur causes produce the same effects on wood. 
Even under less rigid circumstances of this kind, as in 
the roofs and other timber of large buiidijigs, it con* 
tiiiues for an astonishing length of time unchanged ; 
witness the timber of that noble edifice Westminster- 
hall, built by Richard II. in 1397; and the more ex- 
traordinary instance quoted by Dr. Darwin, in his inge- 
nious work the Phytologia, of the gates of tlie old 
St. Peter^s church in Rome, which were said to have 
coDUnued without rotting from the time of the Emperor 
Constantiue to that of Pope Eugene IV. a period of 
eleven hundred yessrs. On the other hand, wood will 
remain for ages with little change, when continually 
immersed in water, or even when deeply buried in the 
earth ; as in the piles and buttresses of bridges, and in 
various morasses. These latter facts seem to shew that 
if the access of atmospherical air is not necessaiy to the 
decay of wood, it is, at least, highly conducive to it. 

In posts fixed in the ground and exposed to the wea- 
ther^ we constantly find dtot part soonest decay, which 
is just above or within the ground. So «dso where there 
is an acddental hole In an exposed surface, or any arti- 
ficial cavity, as in a mortise and tenon, or the part 
where pales nearly touch the rails on which they are 
nailed, there the wood universally begins first to iqpulder 
away« The same thing happens with regard to horizon- 
tal lails themselves, which^ when made of the same ma« 
terials,^ rot much sooner than the pales which .they sup- 
port. These foots are very easily explained. They 
clearly shew, that the great cause of d/ecay is the con- 
stant action of water aided by air, which most affects 
those poinU where it is most retained, but has less opera^ 
UoUf where, as m the perpendicular pales, it chiefly runs 
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mE by Us own gravity, so that the little which remains » 
easily and quickly abstracted by the co-operating power 
«f the sun and wind, 

r 

The change which I am describing is the consequence 
•f jputrefactive fermentation ; a cheiaiical operation, in 
which the component parts of the wood form new coni^ 
binations among themselves, and with the water which 
is essential to the process, Tiie precise nature of these 
iHsw compounds has not been ascertained ; but, so far as 
they are known, consist of certain gases, or species of 
sir, which fly otF, and leave behind a powder, consisting 
chieily of carbon or charcoal, and tiic earth which en* 
tered into the original composition of the v/ood 

Besides this chemical change depending on irv-ater^ 
that substaitce tends to destroy wood cxposod to the 
open air by a mechanical operation. Kve) y farn;er is 
acquainted with the power of whiter iti mouldering dowsi 
the earth of his fallows. It is equally well known that 
porotus freestone splits and shivers during severe wiDtera. 

r 

These eSects are produced by frost, which, acting on 
the water in the pores or interstices of these substances^ 
expands it by conversion into ice, and thus bursts the 
minute cells in which it was contained. There can be no 
doubt that a similar operation takes place to a certaia 

« 

extent in exposed wood^ and thus iu some degree pro* 
aiotes Its destruction. 

It appears, then, tliat the contact of water and aic 
jure the chief causes of the decay of wood. If, there^ 
fore, any means can be devised, by which the access of 
moisture and a^r can be prevented, the wood is so fis^ 
secure against decay. This principle may be illustrated 
by supposing a cyhnder of dry wood to be placed in a 
glass tube or case, which it exactly fiU^, aod the two 

ends 
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ends of which are, as it is called, hermetically sealed, 
that is, entirely closed, by uniting the melted sides of 
each end of the tube. Who will doubt that such a piece 
of wood might remain in the open air a thousand year^ 
unchanged ? Or let us take a still more apposite illustra-^ 
tion of this fact ; that of amber, a native bitumen, or 
resin, in which a variety of small flies, filaments of vege- 
tables, and others of the most fragile substances, are seen 
imbedded, having been preserved from decay much 
longer probably than a thousand years, and with no 
apparent tendency to change for ten times that period. 
Let us see then if we cannot, by the exclusion of mois- 
ture and air, find means of virtually placing our timber 
in a case of glass or amben 

With this view, various expedients have been em- 
ployed, of which the most common is covering the sur- 
face with paint ; which is oil mixed with some substance 
capable of giving it the colour which we desire. It is 
well known that several of the oils, as those of linseed, 
hempseed, &c. become dry when thinly spread on any 
hard substance. The drying quality is much assisted by 
their being previously boiled with certain metallic oxyds, 
more especially that of lead, litharge. The crust so 
formed is with difficulty penetrated by moisture or- air. 
For this purpose drying oil is spread on silk or linen, in 
die manufacture of umbtellas; and will tolerably ' well 
succeed in confining hydrogen gas, or inflammable air, 
in the construction of air-balloons. Hence we see the 
mode in which the application of paint ou wood serves to 
Aefend it against the causes of destruction. 

When paint is employed withhi doors, it is customary 

to add to the oil, besides the colouring matter, some 

CMentiai oil of turpentine, which not only makes it Arj 

^ . more 
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more readily, but, by giving it greater tenuity, ^causei 
it to flow m )re freely from the brush, and therefore to 
go farther in &ie work. For the same purposes I observe 
it forms a part of the paint used on wood and iron woxk 
ill the open air ; but, as it appears to me, most impro- 
perly : for I have remarked that on rubbing wood paLited 
white, and iong exposed to tnc weather^ the white-lead 
has come off in a dry powder like wbituig; as if the 
vehicle which glued it to the wood had beeu decomposed 
and lost, leaving only the pigment behind ; and I have 
been much inclined to suspect that this has arisen from 
the oil having been too much opened^ as the workmen 
call it, iMT having its thickness and tenacity too much 
diminished by* a superabundance of the oil oi turpentiuQ. 
In this state it may, in various ways, be more readily 
ficted on by water and air. We know that the pro* 
perties of what are called unctuous or fat oils are much 
changed by the admixture of the volatile or essential 
oils* On this principle we succeed in getting grease oui 
of woollei) cloths by oil of turpentine ; but whether the 
fame change is produced on the drying oils, I have not 
learned^ 

It appears then, that these drying oils either by them- 
felves, or boiled with nietallic oxyds, will form a var* 
nisb on wood ; but it may be questioned how far the 
colouring matters, with wiiich they are usually mixed, 
contribute to increase their preservative power. 1 do 
|K>t| however, deny that they may be seniceable in this 
ynd other views. They might be sup|>osed to enable the 
pi) to lay tinner hold, as it were, on tue wood; and tbejr 
jnay serve to increase the thickness of tiie defensive 
covering. The first of these pjiutj is of some import- 
|oc^^ iat we obierve that the paiut on street-doors, 

which 
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wiiicb is become thick hj fceqaeot incrustatioD, is ap% 
from tlie strong influence of the &ummer*s sun, to sepa* 
latc from the polished wood beneath, ^ind lise in large 
blisters ; probL^Iy in con;ieqaeace of a greater expansion 
ill the cru5t itself th^ii in the ^^bjac^nt wood. Uerc^ 
therefore, the cclonrlng matter of the paint fails to pro^ 
dirce the d\;siio»i effect ; and as to the second end, or 
that of i:ici'^:i:>»'Hg the thickness of the covering, that 
jna}'^ pnibublv, be much more etTectualiy accoini>hi>hed 
thaa by ui^^ .iicre addition of pigments, some of which 
s^re cap':&ble of ciienucul decomposition, and all are 

■ 

costly. This purpose an ingenious artist has of late 
attempted to answer, by recommending an admixture 
of road-dust : and for tl^t and other means of reducing 
tlie price of paints, has obtaineil a pre afum fruni the 
London Society of Arts. However just the general 
principle in this case may be, the applicatiou is some- 
vliat unphiloziophical ; unless it shall be foond^ which 
will scarcely be admitted, that dust of ever}' chemical 
and mechanical quality will equally or sufficiently answer 
the iute.ided purpose. 

Some material oi this kind, selected with greateir pre- 
cision, may however undoubtedly be useful ; and Bone I 
tliitik promises mope fair!}* than siliceous or flinty sand, 
^hich, so far as we know, is absolutely indestructible, 
and which may be easily procured from the sea-shore, 
and from the currents of the clear rivers and roads in 
Berkshire and otlicr counties abounding with siliceous 
stones. Sand froni the sea must first bp cleared from all 
saline impregnations by washing in several waters , ^cl. 
' any sand may be obtained of the fineness desired, by 
mixing it with water in a tub, and after having stijrred 
the whole well together, pouring out^ in a longer or. 

shorter 
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jfhorter time, the tbuddj^ water, fifotii which the ^d 
^riU settle by its own gitivitj, in a state fit for fise iffaeii 



More than 90 years ago this subject preslfhted if sdf i6 
^ itnnd, 6n seeing some wseter-shoots which had been 
|>itched aiid painted in the coinmon way, taken down ill 
it state df eompiete rottenness. I had read that diarcoal 
litnried iii the moist earth, had come down to tis petfectl;^ 
found from the times of ihe Rdthans ; and Ihtitt posts 
long^ W ithsUJ od die same moisture, if the pkn intended 
io be put into the grourid was charred all rcmhd to k 
Certain depth. Impreissed with these factj, 1 determined 
to try ah artificial coat of maifcoal; Ihid #hen new 
ivittet-shoots were edn^tmicted, I stroingly and cateinliy 
iubbed them witib a tdeX of drying oil, which I immedi' 
Meiy dredged all over whh a tbick layer of charcoA 
Bnely powdered, and contained in a muslin btg. Aft^ 
two dr three days, when the oif w^ thbfonghly dried^ 
tmd findly ret^ned tife greatest pan of the charcoal^ ([ 
ti ush ed off what v^ loose, and over that which adhered^ 
1 sip{died a coat of conmdbn lead-coloured paint, andu ' 
4e# days after, a second. The whole became si fihh txA 
solid crtrst; after which file shoots wete ptit in their 
^laceil'; and being exanfined miny years afterviHrds, ap- 
'pettU perkctiy sound. Any odier colour would piXM* 
M>ly leeve succeeded equsilly w^tl with idiat iAncti I tui^ 
•piopiA. I do not diink that bcmp'^bisiek, wfafch is a 
f urtl species of charcbid, would have answered the pur-^ 
poae of fonning a thick defensive covering so well as the 
t^rokser -ctetrcoel which I iised. But whatever sotit of 
•4]uico0il is emf^yedj it ought either fo be fresh made^ 
'4r htfi Ui e d Bgein in close vessels^ so as to expel the water 
SPhkIr it giMdiiy i^ibttacts ftom the air. 
/ :»0L- Xlil.— SicuW) Sfiiiits. 1 To 
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■ To all oomposidoiis formed from drying vegetable oilt 
there is this objection ; that however weil they may an- 
swer the end proposed, they are too dear for that 
consumption^ which is usually required for outside 
For this and other reasons, various othei^ substaiices hare 
been employed for the same purpose. 

Of these the most common is pitch, whick it ^well 
known to be the resinous matter melted by heat of tha 
Pine tribe of trees in form of tar, and after wards haurd* 
ened by evaporation. It is applied bot, and when oold^ 
makes a moderately hard varnish. It does not however 
appear, in fact, to answer the purpose so well as mi^t 
•have been expected. The sun at first melts it, so that 
it runs off in drops, or adheres to every tUng whicli 
touches it ; and the united influence of air and water 
seems to make it brittle and powdery like resin. Expe* 
,rience therefore shews it to be of little value. Neither 
is it probable that its powers would be much imporoved 
by admixture with charcoal, sand, or other similar sub* 

stances. Many members of this Society may lecoDect 

f 

its application twenty years ago on the red deal aUngled 
roofs of part of our market. In this case it was used hot, 
mixed with Spanish brown, and hardened by sand sifted 
over it with a sieve ; notwithstanding which it seems tp 
, have left the wood like the unmixed pitch, and, thongji fine- 
quently renewed, has not prevented the necessity of va^ 
rious repairs within these last five years. ^ The original 
boards are now every where more or less in a state of 
decay. 

The bituminous substance melted by heat out of coaI» 
and commonly caUed Coal Tar, has been strongly le* 
commended for this purpose by that ingenious philosoplicr 
Lord Dundonald. I have tried it largely and nnsuccess* 



." a 



and the Means df presenting ^. " 5d 

fully, though peiiiaps not fairly ; for the workman whofai * 
I employed, in order to make it work more easily, added '^ 
to it oil of turpentine, which certainly diminished its ' 
durability by rendering it mOre miscible^with water. I ' 
ain however inelined to believe that no substance of this 
kind, used by itself, will 'become sufficiently dry an4 * 
hiud to resist the influence of the weather. 

As animal oils are considerably cheaper tjiao thoae 

«•■■•• ' ■ ■ 

expressed froip vegetables, attempts have been*madetQ 
comihunic^te to them a drying quality. This has beei^ 
effected by 4issolving in them while hot various substan* . 
ces capable of being melted^ in such a portion that th^ ' 
whole m^s would become dry and hard when cold*. 
B^es* wax, resin, and brim3tone, are found to have this 
property. Some of them, wheq united with drying oil^ 
hdve long been employed for making boots and shoep 
ifater-prQof, or impervious to moisture *, ' But they will 
also succeed when mix^d with train oil, which is ob- 

taiJied from the blubber of the whale, In the second 

.1 

YQlume of the Mejnoirs of this Society, printed in th0 
year 17&3, there is the following receipt. *^ Melt twelve, 
emices 'of resin in an iron pot or kettle ; add three gal« 
Ions of train oil and three or four rolls of brimstone ; 
and when the resin and brimstone are melted and be* 

* For this purpose there is the following receipt by Mr. Barker' 
io Sir John Hawkins*s edition of that entertaining work Isaac WaU 
lua'i CoSnplete Anglert 4th edition, page 829. •* Take a pint of 
loBseed^U, with half a pound of mutton suet, six or eight ounces of 
bees* wax, and half a pennyworth of resin. Boil all this in a pipkin 
together ; so let it cool till it be milk-warm. Then take a litths 
hair-brush, and lay it on ^our new boots s but it i^ best that thia 
stuff be laid on before the boot-maker makes the boots ; then brusli 
them oBce over (with it) alter they come from him. As for ol4 
boots^ you piust lay it on when your boots be dry." 

. ' : ^ 1 2 come 



co^letl^^9 add as imieh Spanish brcn^ orvedor y^* 
lovir^ei:^ ov ^ coloifr jr^i^ ipaot, first |r|:ound fine wiU| 
some of flie oil, as will giv^ the whole as deep a shade 
a& you like. Tbea lay it on with a Imish as hot and lliii^ 
as you can. Some days after thQ fipt coat is dried^ give 
it^a second. It will preserve plank for ages^ wd keep 
|£e weathef from driving through brick-wod^.'' Pag^ 

^This composition I tried about 18 years ago on some 
^m palingi suJ^^tituUng for the colouring ipatter one or 
tAro coats of common white paint for the sake of the ap- 
pearance. This paling appears, to me to be in ev^xy 
]fifict of it which was so covered, as sound as when it. was 
&stputup. 

' As compositions of tl^^e resipous kind are apt to crack 
fihd become powdery, like the varnish of ca^ages, by 
<£i:posure to weather, it is not improbable Uiat this effect 
xfiay be in some meai^ure counteracted by the mixture of 
a small portion of bees* wasu Such a compound I have . 
ltted| but in the quantity of eight ounces to the galJon 
fbiifid it too slow in drying, and capable of being easily 
scraped off with the nail. Wax is also at this' time very ' 
icaree and dear *• 

* For the inforicatioa of those who may he hicliAed to make & 
)Lrial of these compofitions, I have enquired the wholesale prices of 
this diSereat iogreiiieDU 9$ Mewft Cavoaiid C^^BiwIol, from- srhcun 
lleam that th^jwnyctj flttoliiaftMif«, tvaia oil being fram St. Stf. toi 
Si. U per gaUoni resin fron 18 to 21 sbiUiDgsper cwf.i roil briflBM 
ftone from S4 to 38 afailliiigf psr owt. i and bees* wax from St. S^. to: 
9i^.%i.per lb. ; the lowest of tiiese pricM being aboot what these. 
^ present bear* 
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JnteBigen» relating to Arts, Mamfj^cfnf(0s, BHp.- 

f4^ihfiniie Cvmrnwdci^wns for ihis Department of our Work wiU 

he thankflilijf received.) 

fieparijrom tie Committee en tlie re-cofmnitted Report: 
■ nspicting the^ Bate^^IXLty payable (nVMak made fntm, 
Bwrlij^ of the Granvth of England, and from Barley ami 
J^VS ^S ^h^ Growth of Scotland. 

fdrtkred to 6e printed by the HotJSE op Cowdpi^s^ 

July 15, 1804.) 

JL he Committee having proceeded to the considen^ 
tftoa of the inatter referred to them, were led to direct 
their principal attention to the following poiBtg : — l. The 
iMngin and progress of the duty on malt, and the rates:. 
pOfW payable on that article in the two countries ; 3. The^ 
diSSn^nt sorts of grain liable to the payment thereof ; 
and S. The rate of duty that ought to be imposed on 
sftak made fVom barley of the growth of England, and* 
from b^ley and bigg of the growth of Scotland, respec-^ 
jively. ' 

I. On the Origin and Progress of the Duty on Afalt in the 

' two Countries. 

• Sect 1. Malt tax in England.— The Committee find 
that a tax on malt wsis originally established in England 
during the troubles in the reign of Charles I.; but it ig 
unnecessary .upon the present occasion to trace it farther 
back than to the year 1697, when by an Act (8 and 9 
Will III. ch. 22.), a du^ of sixpence per bushel wag 
imposed on malt, and proportional sums on certain 

liquors, 
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liquors, as cyder and perry, which might otherwise pre- 
vent the coBscuription of that article. It was at~ tirsc 
giv^n for two years and a quarter, but for many 
years past, it has only been granted from jl^ear to year ; ^ 
and hence it is known by the name of ^' the annual malt 

• The exigencies of the state, howevct, soon tendered it 
n6<^ssary to impose heavier duties upon iso extensive an 
article of consumption, and in later times these addi* 
tiona) taj^es, uistea4 of being temporary, were made 
permanent, for the purpose of defraying the interest of 
various loans. The first permanent duty was imposed iu^ 
1760 at the Fate of three-pence p^r bushel; a further 
tax of \ 5 per cent, was granted in 1779; and an addi-* 
tiopul permanent duty of sixpence farthing two-tenths 
per bushel ws^ imposed in 1780, As it became difficult; 
however to collect these permanent taxes, and to keep 
Hhe accounts separate, whilst they consisted of such mi-; 
nute fractions, tiiey were consolidated in the year 1787„ 
^nd one permanent tax to the amount of 9|d p^r bushel 
w^ imposed* But the nature of this tax wa^ ch£;nged^ 
when the plan for redeeming the land-tax was adopted ; 
for as it became necessary to substitute a sure and pro- 
ductive revenue in lieu of that branch, the above-men- 
tioned permanent tax on malt was among others selected, 
and ever since it has likewise been annually granted, as 
a substitute for the annual land-tax. Io4he year 1802/- 
an addition was made to the former duties on malt to the 
amount of U. 0|^. per bushel, which was of a perma- 
nent nature ; and in 1 803 a further tax at the rate of 2s, 
per bilshel was imposed to continue during the pi'ejwnt 
war, and for six months after its conclusion. 

The 



Jnielligence relating to ArtSy Manufactures^ Kc. 6*. 

The following then are the taxes on malt qow payable 
in England, per bushel : £, s, d. ^ 

1. Old annual malt tax * - - 6 

.< 

2. Annual malt-tax in lieu of land-tax 9i 

*■•'■• 

3. Permanent malt-tax, ] 802 - 1 0| 

4. Temporary malt-tax, 1803, to continue 

' during the war - , - - 2 

Total duties on malt in England 4 4 



Sect. 2. Malt-tax in Scotland. — It appears to Ihe 
Committee from a detail given in the appendix, and 
from the information which Defoe furnishes in his His-^ 
tory of the Vnion, that the Scottish Commissioners, 
^hen the treaty was negociating, struggled earnestly to 
fee totally exempted from any tax on malt. But the dif- 
ference between the two coimtries in regard to this im- 
portsmt particular, was at last compromised in the fol- 
lowing manner ; that Scotland should be exempted from 
tbe malt-tax during the continuance of the war whict 
tlien subsisted, after which any further exemption was 
referred to the ParUament of Great Britain, with this 
express declaration in the words of the 14th article of 
'the Uuion : ^^ that it cannot be supposed the Parliament 
df Great Britain will ever lay any burden, but for the 
good of the whole, and with due regard to the abilities 
and circumstances of every part of the United Kingdom." 

In 1713, the annual malt- tax, of sixpence j9er bushel, 

wa» first extended to Scotland ; but after a trial of twelve 

years it was thought adviseable in 1725 to reduce it to 

roive-half that sum ; and during the whole period, from 

• 1725 to 1802, the malt made in Scotland was only 

. charged one-half of ..the rates imposed in En^lan^ Tb« 

^j taxes 
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» * ■• 

Coxes granted in 1802 and 1803, however, #6re ex* 

tended over the whole island, with the exception of 
eight-pence per busliel on bigg, which #a/ deducted 
from the last duty. The taxes on malt, therefore, pay- 
able in Scotland, are as follow, per bushel ; 

£. s. d. 
1. Old annual malt-tax - * « 8 
£. Annual malt^tax in lieu of land^ta^C 4f 

3. Permanent malt-tax, 1802 - - O 1 0| 

4. Temporary malt-tax, 1803, to cotxtinue 

during the war • - - 
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Totil taac oh Scotch barley 
Deduct iu favour of Scotdi bigg 1 803 

Total tax ozi Scotch bigg 

Sect. 3. Duties now payable. — The foUowhig therefore* 
. are the duties on malt, whether made of barley or Bijgg^* 
now payable in the two countries, per bushel : 

On malt made of English barley - 6' 4 4 

On malt made of Scotch barley * ^ ^ ^i 

On malt made of Scotch bigg - * 6 i Oi 

Such are the present rates* ^ but it is to be obs^ired 

that during a period of 77 years prior to 1802, the dit* 

ferencfe was still greater^ Scotch malt paying only ^n^ 

half of the duty charged on English malt 

. fl. <y the dijferefU &rts nf Grain liMe ta tie jprecedn^^ 

Duties. . . ., 

In writings on Natural History, barley m divided imd' 

four sorts, but for our present purpose it is only Ateeb-^ 

* aary to consider two' of diem, ntoaely, tiie two*yu«rtd 

barley^ 



bariey, and that inferior sort commonly known under 
the name of bigg or bear. 

The two-rowed barley is of so superior a sort, t)iat it 
is always cultivated where it is possible to raise it with 
advantage. Its weight is greater, the grains are larger^ 
the husk thinner, and the fieurina of a more valuable qua* 
]i^, yielding proportionably more spirits, and not only 
a greater quantity of malt-liquor, but also of a much 
better flavour.: 

> Bigg, on ^the other band, is described as having a 
much thicker and shorter spike than the two-rowed bar« 
ley, but at the same time a gpreater number of grains iu 
an ear or spike, in the proportion of at least from three 
to two, and often producing even forty-two grains, when 
common barley has but tWenty-two* The ear of bigg i$ 
feldom more than two inches in length, it is square^ 
with two rows of grains on two of the sides, and on the 
odber two a single row of grains runs up the middle* la 
abort it is a different species of the same genus. 

Bigg, it is well known, from its hardiness, and from 
its not requiring the same quantity of heat, nor the same 
length of time to ripen it as barley, is peculiarly well 
calculated for cold and mountainous districts in general ; 
but tbere are circumstances which render the cultivation of 
that grain not only proper for, but indispensibly necessary 
to^ very extensive tracts of country in Scotland, In the 
first place, no other sorts of grain but bigg and oats can 
be raised in them ; and as a rotation of crops is essent^ 
for productive husbandry, were tlie cultivation of bigg i 
to be discouraged, the system of agriculture, the be&l 
calculated for that part of the couittry, would be at once ^; 
overturned : in the second place, bigg from its being 
sown later in the season than oats, requiring more 

Vol. XIII. — Second Series. K plough* 
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ploaghmg& and a finer tilth, and remaining for a sh6rtep 
space of time on the ground, and being less affected by 
wind and rain, is the species qf grain by far the best 
calculated for laying do>vn arable land with sown grasses | 
hence the artifici^ herbage, and consequently the im- 
provement of the country, and its means of maintaining 
i|ve stock, whether for cultivation or food, depends 
upon the culture of this plant i and in the third place, 
the raising of bigg is the only means by which ,the 
Nqjrthctrn and mountainous districts of Scotland can be 
protected from the horrors of famine. That grain, from 
the quickness of its growth, can be reaped in seasons, 
when even oats have either totally failed, or are greatly 
damaged by rainy harvests ; it furnishes food therefore 
in those periods of calamity, and with this additional 
circumstance in its favour, that a mixture of bigg with 
damaged oats can be converted into meal, which may 
be made use of in times of scarcity with safety ; whereas 
the meal of such oats without such a mixture could not 
be used at all, or at least without injuring the liealth of 
those who might be compelled to live upon it 

On all these grounds the Gommittee weve impressed 
not only with the necessity of promoting the cultivation 
of this species of grain in the Northern or mountainous 
districts of Scotland, but also with the policy of avoid- 
ing as much as possible any measure by which the quan- 
tity usually produced is likely to be diminished ; and in 
regard to any difficulty in distinguishing malt made of 
bigg, fi'om malt made of Scotch or English barley, the 
Committee refer to the Act of 1803 (43 Geo. III. chap. 
145), by which regulations are already provided *^ for 
preventing Trauds by making of malt from bear or bijrjf 
in Scotland.'* 

III. On 
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ill. On the Sate of Duty wldch ought to be imposed oH' 
Malt midefrom Barley of the Growth of England; aiM' 
from Barley and Bigg of the Growth of Sdotlandi 

In discussing thi^ important part di the subject, tlie 
Committee had two points under their consideration j 
hamely : 1 . What was the avetage price of the barley an3[ 
bigg produced in the two countries ? and 2, Whether 
that ought to be the^ Sole criterion, according to which 
the rate of diity ought to be iitiposed. 

For the purpose of obtairiirig the best information art 
the* subject of the prices of these different sorts of grainy 
the Conimittee directed the following accounts to be laid 
before them ; 1 . The average prices of English barley, 
including the barley of Wales, for twelve years, ending 
1st January 1804 ; 2. The average prices df Scotch bar- 
ley during the ^ame period ; arid S. The average pricesi 
of Scotch bigg. The results gave £,\. 16^. \\d. z& th^ 
kverage price per quarter of English barley during that 
period; £A\ 9s. 8|rf. per quarter, as the average of 
Scotch bariey; and £.1. 6s. 5 Id. per quarter, as th6 
average of Scotch bigg, during the same period ; beiii^ 
at per quarter, / «£. s. rf. 

Difference of price betweeri English barley 
and Scotch barley, on the average of 
twelve years - - - - 7 2{ 

Difference between English barley and 

Scotch bigg - - - - tf Id 5f 

The difference between these' prices, takirig the price 
of English bariey as the standard, may be thus^ stsHled : 
Scotch barley is 19 J per cent, and Scotch bigg 2g| per 
cent, lower than the average price of the barley of Erig- 
land, including Wales. The Committee however fidd 
. that the pricei of graitii ascertained annually by Oiei 

K2 SheriflE^ 



Sheriffs of the difierent counties of Scotknd, under ih^ 
function of a Jury upon oath, (which ore known under 
the namib of ** the fian of the year/^ and are inserted in 
^e Appendix to the Report}^ are lower than even those 
abore- mentioned. As to bigg in particular, it appears, 
^t for the last twelve yean», the average price is 
Xl* 4 J* with a small fraction, or 2s. 5(L per quarter 
less than the average resulting from the returns; From 
an attentive examination of the retumsi it appears from 
the most authentic eyjulence, that there is a very con^ 
siderable difference in point of price between the bar^* 
ley of England and of Scotland, and still more between 
the barley of England and the bigg of Scotland. 
. The Conmiittee next proceeded to consider whether 
these prices ought to be accounted the sole criterion, 
according to which the propoirtion of duty on these arti- 
cles ought to be imposed. 

Regarding this particular, it occurred that grain of 

inferior quality requires more trouble and expense to 

jsianufacture it, either into spirits or into malt liquor, 

than where the article is intrinsically more valuable. 

^or instance, 1000 quarters of English barley, at the 

average price of <£l. 16^, lid. per quarter, would be 

purchased for «£'1,845* 16^. Sdr, the same sum would 

purchase 1,395 quarters of bigg, at the avenge price of 

that grain, namely, <£l* 6^. 5|i. Ob the supposition 

that the one would produce as much spirits or malt li* 

. quor as the other, yet as more trouble and expense 

must be required to manufacture 1,395 quarters than 

r 1000, there is no -doubt which article the ^ooaltster, the 

. distiller, or the brewer, would prefer* It would therefore 

';be unreasonable to impose the same quantum of malt- 

.tax on the .1,395 quarters of bigg» as on the .1000 quar- 

t ' tera 
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ters of barley ; and this observation must have additional 
force, when it is applied to an article, the cultivation 
of which, for various reasons already stated, ought in 
particular districts to be encouraged as much as possible. 
On this point, and a variety of other particulars con- 
nected with the enquiry, the Committee refer to some 
very satisfiictory evidence given by the Reverend Doctor 
Skene Keith, which is subjoined in the Appendix to the 
Report. 

Under these circumstances the Committee found it 
difficult to form an opinion, regarding the exact pro« 
portion of duty that ought to be imposed on all the dif- 
ferent articles to which this' Report relates ; at the 
same time they have ho doubt that there should be a 
deduction from the two last duties in favour of Scotch 
bigg, to the amount of one-third thereof. As to Scotch 
barley, the Committee have stated the facts contained 
in the Report and the Appendix ; without, however, 
being able to agree in any conclusive opinion upon the 
subject 

■ Before concluding this Report, the Committee think 
it necessary to take notice of one additional particular, 
namely, the peculiar state of those remote parts of the 
kingdom, the Orkney and Shetland Islands, in regard 
to the tax on malt. On this subject they refer to a me- 
inorial printed in the Appendix; stating tl^e inferiority. 
of the grain produced in those islands, and praying for 
redress. The exposed situation of those remote parts of 
the Empire certainly requires attention, as it renders 
tliehr crops so precarious, that even in common years 
the grain produced is of an inferior quality ; and in 
-1802 and 1803 had proved so extremely defective, as 
to induce Parliament to grant relief to their starving 

inhabitants. 
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inhabitants. It is stated in tlie memorial that the taxeiflf ^ 
ou malt were formerly levied in Orkney and Shetland 
by composition, a system probably originating in tlie 
great number and dispersed state 6f those islands, and 
that severity of climate, so hostile to the operations of 
agriculture, with which they have to contend. Ihe 
Committee cannot give any opinion upon that point ; at 
the same time they beg leave to observe, that it may be 
well worth enquiring, if a still greater deduction from 
the duties on malt cannot be admitted in thLf particular 
case, whetiier returning to the old system of composi- 
tion might not be again resorted to, as better calcu- 
lilted for the situation and circumstances of thos^ islands^ 
and by a saving of expense, prove even more produc- 
tive, in point of income, than the present mode of levy- 
ing the duties payable upon malt. 

The Committee have thus endeavoured shortly to lay 
before the House the substance of the information 
which they have been able to procure, regarding a point 
of the most essential consequence to the Northern part 
of the kingdom ; and it is of the more importance, as it 
is in fact the only particular connected with the Uniou 
of 1707, which still remains unadjusted* The Com- 
xnittee however trust that Parliament will now be able to 
settle this interesting subject on just and permanent! 
principles, so as to remove all sources of uneasiness that 
can arise between the two countries, and to consoUdate 
the Union, which has been so happily established be^ 
tween Fngland and Scotland. 

On the whole the Committee came to the following 
resolutions : 

, Jtesokedy That it appears to this Committee, that 
b^^ is an inferior species of barley j tliat it is princi- 

pally 
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paliy grown in Scodand, in situations improper for the 
growth of a better sort of grain ; tliat in ordinary year* 
it is used for the purpose of making malt ; but that in 
seasons unfavourable to the ripening of oats, it is the 
chief resource of the inhabitants for food : it is there- 
fore the opinion of tiiis Committee, that it would be 
impolitic to discourage the cultivation thereof, by im- 
posing the same rate of duty on ipalt made from that 
article^ as froni English or Scotch barley. 

Resolvedy That it is the opinion of this Committee, 
that there gught to be a deduction from the duties im« 
posed in 1802 and 1803 in favour of Scotch bigg, tq 
the amount of onc-tliird thereof. 

Besolvedj That it appears fo this Conmiittee, that on 
an average of twelve years prior to 1804, the barley of 
Scotland was inferior in point of price to the barley of 
England, at the rate of 7^. 2l(L per quarter, or to the 
amount of 19| percent, and the difference in point of 
duty is at present at the rate of £\5, per cait. 
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HARLKS DiBDiN, of Cranford, in the county of Mid- 
dlesex, Gent, for a method of facilitating the learning 
of music. Dated April 9, 1808. Specification to be 
enrolled within one montli. 

Daniel Dering Matthew, of Upper Marybone- 
strect, in the county of Middlesex, Esq. for certain im- 
provements in the construction of watches and clu'ono- 
meters. Dated April 27, 1803. Specification to be 
enrolled within one month. 
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William Chapman^ of the town and county of Ne^v^ 
f^astle-upon-Tyne, Civil Engineer; for. bis method or 
inethods of conveying coals and other minerals .in the 
working of mines or below ground| and of returning 
the empty vessels and ^arriages^ so as to save much 
labour and expense. Dated April 27, 1808. Specifi* 
cation to be enrolled within four months. 

William Bell, of Birmingham, in the county of 
Warwick, Engineer; for ah improvement in making 
pipes or pumps for conducting water and other liquids. 
Dated April 30, 1808, Specification to be enrolled 
within one month. 

< 

Edward Coleman, Professor of the Veterinary CoU 
lege, in the^arish of Saint Pancras, in the county *of 
Middle3ex ; for certain improvements in the construe* 
tion and application of a h(5rse*shoe, which will com- 
pletely prevent several diseases to which the feet of 
)iorses are subject, more especially that very general 
disease called coiUraciion of the hoof and is also par- 
ticularly adapted for flat convex feet, for horses of ca- 
valry, and for hunting, and for all other purposes where 
the loss of a shoe is productive of great inconvenience. 
Dated April 30, 1808. Specification to be enrolled 
within one month. 
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Sjf^cificatim of the Patent granted to Daniel Dering 

MaTHEW, of Upper Mary-le-bone Street^ in the Parish 

of St, Mary-le-hone^ in tike County of Middlesex ^ JEsq,; 

Jot certain Impixnemcnts in the Construction of Watches 

4nd Chro)ionietejs. Dated April 27, 1808. 

With a Plate. 

X O all to ^-hom these presents shall come, &c. 
Kow KNOW YE, that, in 'compliance witli the said proviso, 
I the s»id Daniel Dering Mathew do hereby declare, that 
the nature of my said ioventiou, and the manner in 
nrhich the same is to be performed, arc particularly de- 
scribed and ascertained as follows ; tliat is to say ! In the 
dbrawings hereunto annexed. Fig. 1, (Plate IV.) rqire- 
sents (in the manner of a plan) tliose parts of the struc- 
ture of a chronometer which are more immediately em- 
ployed in maintaining the vibration of the balance, and are 
distinguished by the name of the 'scapement or esc£^>e- 
ment. The letters a A, A B,* c C, li D, e E, /F, indi- 
Vol. XIII.~-Second Series. L cate 
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cate the teeth of two wheels, equal and similar in all re- 
spects, which arfe fixed upon the last arbor of the trahi ; 
and the dark-shaded teeth marked by small letters be« 
long to one of the said wheels ; and the light-shaded or 
outline teeth marked by capital letters belong to the 
other of the said wheels, and are so placed, that,, til the 
order of rotation, the points or extremitiea^ of the teeth 
of one wheel do respectively stand in or near the mid- 
dle of the interval between the points or extremities of 
the teeth of the other wheel ; and the number and 'figure 
of the teeth to be made in the said equal and similar 
wheels may be such as the constructor shall think proper^ 
accordhig to the niimber of beats he may be desirous of 
producing in any given portion of time, and the nature of 
the material out of which he may think fit to make the 
wheels ; or otherwise a single wheel may be used instead 
"bf two, and the teeth be made to stand contrate in the 
form of pins, or of any other suitable form, as in Fig. 2 ; 
or otherwise (but not by preference) a single wheel may 
be us^hI. G and H are the working extremities of two 
pallets, of which the levers or arms terminate in distinct 
or separate axes or centres of motion ; but the said axes 
are nevertheless so disposed, as to cause the motion '<ff 
ilie said anas to be concentric witli each other, aiid 
with ihc balance itself; or, in other words, the pallets 
and the. balance do each move in different planes upon 
t)ne and the same imaginary line or virtual axis. N U i$ 
the potence, or piece by which the pallets and tlie ba- 
lance arc supported. K and L represent back-sprin«-s, 
which urge tlie pallets towards the M'hcels (the said pal- 
lets being so placed in the potence, that one pallet shall 
apply itself to one wheel, and the other pallet to the 
' -er wliecl respectivdy ; or to the opposite sides and 

&cca 



in the Const rM^iim f^ Watches etn^^ronometers. 79 

&ces f»f a vip^e wheels if adapted in preff reupe ^ta tW9 
wheeb a9 betein-^before described) ; and to each lerer 
there is opposed a s^op^ which prevents the pallet there^ 
unto belonging from advancing so far as to touch th# 
rim of its correspondent wheel. And the said backer 
spriiigs may be respectively adjusted, with regard t^ 
their strength and action upon the said levers, by means 
of a screw applied to each, or by setting or bending, or 
by taking down tlie thickness thereof, as b well known im 
artists, and may by their action upon the bajbaice alto-< 
gether supply the place and office of the spring usually 
called the pendulum spring. And for the better ob-» 
taining and effecting this and other desiraoie purposes^ 
a compensation for heat and cold may be applied in any 
•f the usual methods unto the said springs, in case thj» 
same shall be preferred tx) a compensation oa the balance 
itself j and the strength and action of th^ 3aid springs 
may be regulated, and rendered more equable, in the 
several angular positions of the levers, by the interpo*? 
sition or use of a part or piece equivalent to the tumbJer 
in a gun-locky or to the jointed connection between the 
mrai'sprmg and a lever from the axis cf the cock, ss is 
sometimes done in the same instrument ; both which, as 
is well known, do alter the action of the said maiu<r 
spring, and might by a due proportion of the parts h^ 
applied (if needful) to equalize the same; and I do so 
proportion, and apply the said contrivances ia some of 
my said improvements. 

And I do make the face of each of my pallets to con>* 
sist of an inpUned plane, as seen in Fig. 1, or aaoid 
dbtinctly at r / in Fig. 5, ending at / in a claw or djetent^ 
against whiqh, in the detent H, Fig. 1, the tooth d is 
seen to rest, w^jpe^eai the wbeisl from xuniyag dowa.; 

L ^ and 
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and the said inclined planes are "made to proceed in* 
wards from the levers towards the wheels Or wheel, in 
the same direction as the said wheels or wheel when at 
liberty do move. And in order to insure the locking of 
the toot}) upon the claw or detent, so as to pre^^ent the 
possibility of any trip or disengagement of the wheel at 
an improper time, I do, when thought needful, make 
use of a banking-pin fixed to the arm of the inclined 
pallet, as seen in Fig. 6 at jr, which keeps the pallet 
ifirom going farther back than is necessary to allow the 
ikooth to raise up the pallet to its detent by means of the 
catch pj the end of joint of which is a very blender 
Spring. And I do make or form a circular part standing 
out from the lever of the said catch, against wliich part 
the crank of the balance first acts, so as to remove the 
said catch out of the way of the banking-pin, until it 
has knocked out the detent, and set the v.^heel «t liberty. 
And lastly, I do make the verge or axis of my balance 
in the form of a crank, as in Fig. 4, in order that the 
vibration upon its pivots, concentric with tlic axes of 
the levers'of the pallets, may be performed without any 
other interruption or action than is intended to be pro* 
duced by the pallets themselves ; and I do so place my 
balance, that the arm or extreme branch of the said 
crank shall lie or be disposed between the levers of the 
said pallets as at M. And the action of the said escape* 
meat, as delineated in Fig^ 1, is as follows : the wheeli 
l>eing urged by the maintaining power to move in the 
direction marked by thie small arrow at V, mre prevented 
from revolving by the'^detent of one of the pallets (for 
example H), which holds- agkmst one of the teeth (for 
example if >/; but, as soon as tlie balance is by 'external 
mptioh made to vibrate, and its crank M comes to drive 
.': back 
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back and displace the lever and pallet H, the wheels 
l^ecome disengaged, and move together, in conseqiieuco 
of wliich the tooth E, nearest the opposite pallet G^ 
runs along, the inqlined plane of that pallet, and raises 
the same, until its detent being opposed to the tooth 
again stops the rotation; but during tliis propess, the 
balance will have carried the other pallet H along with 
it in its s€;mi<*vibration on the opposite side, and will be 
followed by the same pallet in its return, tlirougli a lon- 
ger arc tlian was employed hi the divergence of the said 
pallet from the jine of quiescence, because the said pal- ' 
let will not in its said return be^stoppcd upon the ex- 
tremity of a tooth, but will proceed into the space be-- 
tween the tectli d and r, until it nearly touches the rim 
of the wheel (being prevented from actual contact by 
its stop). And as soon as the balance returns to perform 
its 3emi-\ibration on the side of the pallet G, last raised 
up by its wheelj it will carry away that pallet, and ia 
like manner disengage the wheels; by the rotation of 
which, the other pallet 'H will be again raised. And 
the alternations .will be repeated without limit so long as 
the motion of the wheels is kept up, because the re- 
action of tiie back- springs K and L will be greater in 
the return of the balance to its first position, than in the 
other parts of each vibration. 

And I do further declare, that my said improvements 
are capable of being raried, disponed, and applied in 
and to the construction of watches and chronometers in 
several different manners, wliich will readily and with- 
out farther instruction be deduced froih the preceding 
descriptions and drawings, by any workman of compe- 
tf^t skill in works of this or tlie like nature ; and in par- 
that the pallets puy be both placed on the same 

side 
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ride of ifae wheels or wheel, and the balance may rabt 
titem, and receive their itudntaining re-^actioo^ by meana 
of palleta proceeding from a strait verge^, aa it shewn in 
Fig. If where the same letters deoote the sama things, 
aa iu 7jg. I , excepting that the letter M sbewa the pal-* 
lets of the vergtB, which in this case is not concentric 
with the axes of the levers, and upon that and other 
accounts I do not consider it as being entitled to pre-* 
iSerence. And farther, tliat the same materials, work*^ 
manship, compensations for temperature in die balance 
0( elsewhere, and other expedients and contrivances for 
insuring the durability and troth of performance, as are 
well known and used, and applied in the best chrono«*> 
meters of other constructions, may be also used and 
applied with and to chronometers, in which my said \m* 
provements herein-before set forth and explained shall 
or may be adopted and introduced, provided that atten* 
tion be paid to the nature and intention thereof. 

And I do faither declare, that I do improve watches 
and chronometers by stopping the holes with platina, 
instead of using hard brass or jewelling in movements or 
the parts thereof wherein my said improvement of 
stopping with platina may be preferred or required. 

In witness whereof, &c. 
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Specification of the Patent granted to Joseph Jewetx, «f 
Slralfard^le*Bozt\ in the Count 1/ of Esses, CAc./J<*/j 
/or a Method of preparing or reducing to an inipalpabk 
Powder, for Medicinal Use, the Substance coimnonlj 
called or knoxvn by the Nariie of Calomel, xehereby tlt€ 
Process tynployed of levigating the same is rendered wn* 
necessary. Dated November 17, 1807. 

X O all to whom these presents shall come, ?tc. 
Now KNOW YE, that I the said Joseph JeweU, in pur- 
suance of the said provis<j^ in the said Letters Pjitent 
contained, do hereby describe and asceruiin the nature 
of my said invention, and in what manner tlie same is t^ 
be performed, as follows : Calomel or mercurius dulcis, 
as usually prepared, is at first a hard crystalline sub^ 
stance, and requires to be pounded and triturated with 
water, eitlierin a mortar, or on a slab with a muller, or in 
SL mill ; after having been ground or triturated for a con- 
siderable time, more water is added, and the whole well 
stirred up. The finer particles which remain suspended 
for a short time being poured off with the water into 
another vessel and left to subside, tho water is then de- 
canted, and the fine powder dried for use. The coarser 
panicles are again submitted to the operations of grind- 
hid and washincr over until the whole be finished. Nosv* 
the nature of my invention is to produce the effect of the 
grinding or trituration above described in a more perfect 
manner during the last sublimation of the calomel, 
which I do as follows : I take calomel or mercurius duL 
cis broken into small pieces, and put it into an earthen 
crucible of the form of a long barrel, so as to fill about 

one 
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one half thereof ; I place the crucible on its side iji a 
furnace provided with an opening, through, which tha 
mouth of the crucible prefects about an inch. I then 
join txy the inouth of the crucible an earthenware re- 
ceif er, baring an opening at its side to receive the open 
eud of the crucible ; tliis receiver is about half filled with 
prater. I lute the joint with a mixture of sand and pipe- 
clay. The receiver has a cover, which cover has u side 
continued upwards for containing water, with a chimney 
or tube in it to allow the escape of steam from ^vater 
below. I then apply a fire around the crucible suffi* 
crient to raise the calomel iiM|apour, and force it through 
the mouth of the crucible into the receiver, where by 
the wnter while cold, or assisted by the steam when it 
liccomes hot, it is instantly condetised into 9.n impalpa- « 
We powder. It is proper to wash tlie product over with 
water before? it is dried, to rid it of any coarser particle 
which may form about tlie mouth of the crucible. My 
patent does not rest ujion any particular shape or com- 
position of the apparatus or any part thereof^ but that 
which I claim as my discovery to be secured to me is 
the rendering of calomel or viercurius dulcis. fit for me- 
dicinal use by a sublimation or distillation so conducted 
z& suddenly to condense the vapours, and pre\'ent the 
concretion or crj-stallizatipn of the product ; thus ren- 
dering tritunition, or what is commonly termed leviga^ 
lion, unnecessary. 

lu witness whereof, &c. 
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Specification of the Patent granted to Edward Weeks, rf 
IMvoeny Hall^ in t/ie Parish of HenlaUy in the County ^ 
Jknbighf North TValeSy Gardener ; for a forang Frame on 
a new and improved Cbnstnictionfor raising and forcing 
of Cucumbersy Melons^ Strawberries, and various other 
f)'uits and Plants which require the Application of arti- 
ficial Heat to rear or ripen the same. 

Dated March 17, 1808. \ 

.** 

With an Engraving, 

X O all to whom th^P^ presents shall come, &e* 
Now KNOW YE, that in compliance with the said provis6^ 
I the said Edward Weeks do hereby declare, that thp 
^d invention consists of a double frame of any conve<» 
nlent size or dimensions, made chiefly of wood ; the ex-> 
temal frame covered with glass-lights, and consFruct^d 
qearly similar to tho^e in con^onuse; the internal 
frame placed within the other, not made so deep, a,nd 
without any covering, with aboirded^bottom sufficiently 
strong for sustaining the weight of the earth or mould 
wlpch is-placed thereon for the growth and sustenance 
of the plants, and not on the dung or hot-bed as is tli^ 
general practice; the internal frame is made deep 
^enough to contain the proper quantity of earth or moul4 
qnlyi and the bottom thereof covers a less area than in- 
cluded ^thih the external frame, so that a sps^'e or 
cavity is left of from two to six inches wide, or more at 
pleasure, between the, ends and sides of the two frames 
for the admission of the heat to the plants, which passes 
thereto from the hot-bed through such spaces or cavi- 
ties, ^nd not to the roots of the plants through the (earth 
or moidd as fai the common way. The internal frame- is 
Vol. XIIL— Second Series. M 96 
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SO contrived, that by an apparatus hereinafter descrfted^ 
it can with the earth or mould on its bbttom and tfai 
plants growing thcareon, be raised or drawn up ahaige<» 
iher within the external frame oeaner to die gbss-ii|{pts, 
9nd by that means the plants or fruits may he made to 
receive a greater and more beneficial indu<»cct from the 
fays of the sun, which is gf material benefit and advan-* 
tage to the growth and sustenance of the plants and tq 
the ripening of the fruits. The internal frame with the 
earth and plants thereon may also be lowered at pjeasuxe 
after being so drawn up, and be suspended between the 
glass and hot-beds, by wUch more or less heat may be 
admitted to the plants or fruits. The admission gf thiei 
heat from the hot-bed through the cavities ot spaces 
between the frames to the plants or fruits^ is also a greyt 
advantage over the old mode, as it prevents the roots qf 
the plants from being burnt or damaged by the supiar>« 
abundant heat arising from the hot -bed through 4^ 
earth or mould ; and the heat is by the new method a4? 
mitted to the plants in a more natural way, which muc|| 
facilitates their growth and th^ ripening of the fruitu 
thereon. 

Fig. I, (Plate V.) A plan of the two frames, AAA^ 
sid^s aod ends of the external frame ; 3 gutter in froot 
of said frame for carrying gflf rain-water from the glassn 
liglit^, to prevent the same from injuring the lining of 
dung placed in front of the bed \ C, iron spindles placed 
ficross the external friune at the junction of each pair of 
lights under tjie grooves in which the said lights slide \ 
tbcHC Hpindlcs turn in irgn staples or boxes let into the 
nldrn of the external frame, and u> one end of each spin- 
A\^ wiililn the said frame is fised a rack wheel or wheels 
^1 witii dogs pr stops to each wheel; from each e^d of 



Si^ said spiiidle$ ar6 suspended chains^ i^hich chains 

' 1 

bi^Ag fastened to the sides or bottom of the internal 
fraihei the said frame may be raised pr lowered at plea- . 
ssure, by tuniikig round the said spindles with a conunoA 
winch similar to that used fpr raising and lowering of a 
DUcket in a welt Tb6 internal fi^ame may be ^fso r^sed 
iand lowered by aiiy other mechanism applicable ib the 
][J»Wpos(e> and the said internal frame, ttiay be made in 
oih^ or more comj^artments or divisions as occasion may 
Require. £ fi E E> the ends and sides of the internal 
frame : F the bottom of the internal frame, with smaU 
hoIe& bored therein to drain on flie superfluous moisture ; ^ 
G, part of the said spindle, stslple or box, rack wheels 
dog of stop, dnd winch, drawn oh a larger scale. 

^ig. 2, A profile or section of the said frames, shew* 
4ng the internal frame drawn up within the external one 
ii!lO^ to £he undevside of the glass-lights^ with the uincb^ 
sphidle,' Wheel, andefiain^l 

Big. 3, Another profile or section of the said frames, 
ifiiifiifbiiSg: ifie internal within thie external one i-esting 
\ij(i(5if £he lioi-bcd^ With the apparatus before-inentioned 
Ibf raLung or lowering the same. 

In witness whereof, "&c. 
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Jfyec^twn of t}i£ Patent granted to Chaklk DtBtn^y c^ 
Cranford^ in the Countjf of MMkicXf Gmtiernan; fot 
Method qf/aeilitating the Ledr4nig^^ Mum, 

D»iedAptU9^ I9d% 

With an Engratdng, 

X O ill to whoni iiieS6f presetiti shail edzx»e> ice. 
Now Kwow YE, tha( my method of facilitating the learti*' 
iiig of music coi^slsts principally in nibstitutiig the 

W 2 letter* 



V 



H 



H Patent for facilUating the Learning dfMusie. 

• • 

letters of the .alpMte for the characters hitherto used 

for Aei^ffMm^^QW^. named by certain letters of the 

-^^ alpnabetj qr jMrlnipi it would be better to say in restor« 

^-^'ing the writing or expressing of music by charactai^ ti 

its original simplicity. 

The notes at present used in music are the semi-breve. . 
which is equal to two minims, the minim, whidh-isGi 
"* to two crotchetSi -duB crotchet, which is e<^tial to ^i^T 
quavers, the quaver, which is equal to two semi-quavers^ 
and the semi-quayer> which is equal to, two dftny-semi-, 

quavers. ^ ; ;VV .^ 

The substitutes intended for these, are the period,. 

-the colon, the semi-CQlon, the comma, the seaar^conpita 

and the demi-semi-folnma. ^^^ 

In the present ncftat^on, the notes are placed on OHM 

and spaces, and by that means describe the scale, 

which consists of the first seven letters of the alplaiSI; 

five times repeated ; so that a character must be 

to to explain a let(en 

The substitutes are intended to be the letters 
selves, they mil cumpletely do away the cliffs, aii8ilM 
following arrangement is what I prefer, Thefir^#i$iK^ 
. ' , . letters are to be large Roman capitals, the second seven 

Ia,rge Italic capitals, the third seven small n 

■ ■ ^ -• ' . ' .- , 

tals, the fourth seven small, or lower case, JRcxmt 
-•- ^' * Ae fifth seVen small Italic. 

- For the sharp and the flat will be used th^ ab*'* 
.ir the grave acc^BtSj and there is no necessity iat 

the natural ; for, unless a letter be accented, it will''1Se 
played natural of course. 

.What are called the bars in music are inteniicd 
called divisions ^ Vi^ instead of the siD<::le and the double 
;. V hnK.Uci^titetidGd Ktuse an m dash r-^and% 

» - ..*'■.' •-.♦*• 

\ ' . ' '-j' ' £ -^ ■-* *■ %• i ^^ 
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}kitenifar/aciUtaiing the Learning ofMusit. tJ 

for an indefinite pause a ciouble m dash = ; and for % 
defifiite pause a triple m dash ^. The test UriH he re^ 
presented by points without letters ; instead of the xe-* 
peat will be used an index thus $3^ ; in place of ihe 
bind, if the distance from letter to letter is short, will be 
used a hyphen - ; and« if long, a half parenthesis ^-^ ; a 
slur will also be expressed by a half parenthesis ^-^ ; a 
half bracket will be the direction as to how many letters 
go to a syllable in singing r-i , and a brace will be placed 
at the beginning of the lines as it is used for triplets in 

poetry j 

The time of the air, which at present is marked thus | 
C, to signify four crotchets in a bar, now to be called m 
division, or 4^ to signify three minims, or i to signify 

six quavers, &c. are to be ; or four semi-colons, : or 

three colons, , or six commas. 

The distinctions of measure, as they relate to time^ 
from slow to fast, or as they relate to expression froni 
soft to loud, are intended to be expressed by comnioa 
English words, as f?low for adagio^ quick for aIIegrO| 
soft for piano, loud for forte, &c. • 

. The apogiatuTC, which is signified in commoit nota- 
tion by a small note will now be expressed'by a small 
letter, appropriate to the type in which tlie music is 
printed, just as tlie type called English requires Iong-> 
primer, pica, bourgeois, &c. Various graces will be 
understood by words instead of' marks, such as beat^ 
rshake, turn, tril, &c.. 
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txpLAifMTton or m* s^au^ (See Fig. 4. PL y.) 

" Oa this seale ^e pb66d siidy keys^ ufakh go on in 
iddtiKtfsfdiiat half toieBL With the exception of the 
Icmtr left hand iiotetf F and G> the letteiFs axe placed ih 
ibirens I the fijrst seven being lafge Roman capitals^ the 
itoMd seven toge Italic capitals, the thii*d seven small 
ftoi|ian capitals^ the foUfth seven small or lower case 
ftaman) and the fii& seven, of father six, small Italidi 
ty means of the five-ond-twenty short keys the ivhole 
scale is so separated that the notes are a half tone ftoni 
cadi others The short keys» which fepiesent the flats 
fend dtaifps m music^ ace now to be considered as the 
grave OF acute accehtl^ aeeording to circtunstancesi To 
diew this I will describe by way of specimen the seven 
letters and their appropriate abcents, which are distin- 
guished by small Roman capitals. The short key to the 
|Ei^ of A is its acute ^cent ; the short key to the left 
DC A is itfr gpmve accent ; the acute ^cenS of b is c be^^ 
emse no 8h(>it key to the right interferes; the same 
(tkovtkey to the Left that made, the acute accent of A 
makes the grave accent of b. Our thkd letter is c, of 
which the short key to tlie right is the acute accent, and 
ft- Itself is the grave accent. B has a regular acute and 
graitfe acoent right and left; £ has its grave accent iii 
the short \ey to the left, and its acute accent in the 
letter F to the right, as f has its grave accent in £ to 
theleft^ and its acute accent in the short key to the 
tight, and G, like d, has its acute .and grave accents ia 
the short keys to the right and left4 

It is possible to facilitate the learning still more> by 
pasting printed letters on the keys of the instrument| 
which, would wear oif as the pipil became perfect. 
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Specimen of the Manner of writing the Musi^^ 
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fiemarks on a Method of making a Composition for Paint-^ 
ingi in Lmfation nfthc ancient Gr^cii/in Marnier^ 

Btf Mrs, Hqoker, of Jiottingdeanj near Brighton^ 

from the Transactions of the Society for the Encou-r 
ragement of Arts, Manufactures, and Commerce. 

• 

The Thanks oj the Societtf were voted to Mrs. Hooker for 

this Communication. 

X HAD the pleasure to communicate to the Society JFor 
the Encouragement of Arts, Manufactures, and Com- 
merce, in 1786, when Miss E. J, Greenland, my methocl • 
of painting in imitation of the ancient Grecian manner or . 
inciiustic painting, aocl in consequence, they did me the 
honour to adjudge to me the Gold Pallet j and aiso after- 
wards to approve my accouiH of the result of above fifty • 
experiments per day, which I made during more tlian ' 
four mouths in 1792, in tl^e hope of discovering some ■ 
means of making wax, gum-mastich . and water, uQite 
like a cream, in order to expedite the ibrmation of the 
composition for imitating the incau^tic painting, which 
was published the same ye^r by the Society of Arts. \ 
no\y take the liberty of sending them another copy, but 
with some alterations, and many additioivi, which I trust . 
will be found calculated to facilitate and impiMve that 
method of painting, as they have arisen from much .ob- 
servation and reflection on several pictures I have painted 
since I had last the honour of addressing the Society. 
In consequence of the application of several gentlemen 
of the profession, I have drawn up tiik. paper, which, 
considering the former attentions of the Society, I 
'. tUQMg});t it would be propor for me to oiVor first to them 

for 
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fbr their acceptance, but if they should not think it 
worthy of communication, I hope they will pardon the* 
intrusion, and attribute it only to the sense of gratitude 
I feel for the honour already conferred* 

Method of preparing and applying a Compositionjbr PmO^ 
ing in IfmUUim of the ancient Grecian Manner. 

Put into a glazed earthen vestdy four oiinces and % 
half of gum arable, and eight ounces^ or half a pint 
(wine measure) of cold spring-water; when the gum is 
dissolved, stir in seven ounces of gum«mastich, which 
has been washed, dried, picked, and beaten fine. Set 
the earthen vessel containing die gum-water, and gum«* 
mastioh, over a slow fire^ oontinually stirring and beat**' 
ing them hard with a qfK>on, in order to dissolve the 
gum-mastioh ; when suffieiently boiled, it will no hingei^ 
appear tranqmrent, but will become qfiaque, and sti^ 
like a paste^ As seon as this is the case, and that die 
gum-watmr and mastich are quite boiling, without tak-i^ 
mg them off the fire, add five ounces of white-wax^ 
broken into small pieces, stirring and beating the dif^ 
ferent ingredients together, till the wax is per fe c d y 
melted and has boiled. Then take the composition o^v 
the fire, as boiling it longef than necessaiy would only 
harden the wax, and prevent its mixing so well after* 
wards with water. When the composition is taken off 
the fire, a^d in the glased earthen vessd, it should be 
beaten hard; and whilst hot (but not boiling) mix with 
it by degrees a pint (wine measure) or sixteen ouncef 
more of cold spring-water ; then strain the composition, 
as some dirt will boil out of the gum-mastich, and put 

• 

it into bottles : the composition, if properly^mad^ ^KMiid 
Vol. XIII. — S£coKD Sebies. N be 
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be like a cresm, uoA the colours irheD muced viik it, 90 
imooUi as with piL The method of using it, is to mij; 
with the coiqpositioa upon an earthen pallet, such go* 
lours in powder as are used in p%*nnug with oil, iu|fd 
such a quantity of the composition to be mixed with th^ 
colours as to vender 'them of the usual consistency of oU 
colours ; then paint with fui water. The oolouia when 
mixed with the coQapgaiticMi may be hud on either ^hick 
or thin, as may best, ^uit your subject, on which acoowit 
this composiuon is very advantngeous, whe^e wy partly 
cular transparency of colouring is required $ but in smib 
cases it answeia best, if M»e colours be W On thinly ami 
they require the sane use of the brush, as if pninfii; 
with, body colours, and the sam^ brushes as wed in olis 
painting. The oolo^irs. jf , grown dry, when mimd wtlk 
the composition, n»y M used by putting a iittle bk 
\nXar oi^r them ; hut it is less tioubl^ tQ.pi|t<a«pe.wmt>r 
;ivhen the colours are observed to b^ gipwing <ky« Id 
painting with this compositicniL the coloiars Ue^ijsrithoiil 
difficulty when wet, nnd eveti when dry the tHits nu|y 
easily be united by means of a brush and % wry small 
quantity of finr water. When the. painting is iniiimd, 
put some white wax into a glazed earthen fessel over e 
slow fire, and when melted, but not boiling, withahiMnd 
brush cover the painting with the wax, end when cold 
take a moderately hot iron, such as i$ used fiv ironing 
linen, and so eoki aji not tq hiss> if touched with wy 
thing wety and draw it lightly over the iwiyc. Xhe pMS^ 
ing will appear as if under a.claud till the unx te |ier« 
fectly Qokd, as ako, whatever the pinture is paintml 
Upon is quite cold ; but if, when so, the paintuig ahouU 
imfci^peMr sufficiently clear, it may be held beion tba 

.flre» 
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fire, so far from It as to melt the wax but slowly ; or 
the wax may be melted by holding a hot poker at such 
a diiftance as to melt it gently, especially sudh parts of 
the picture as should not appear sufficiently transparent 
Of brilliant ; for the oftener heat is applied to the pic- 
ture, the greater will be the trahsparency and brilliancy 
■of colouring ; but the contrary effect would be produced 
if too sudden or too great a 'degree of heat was applied^ 
xir for too long a time, as it would draw the wax too 
mticfa to the surface^ and might likewise crack the paint 
^ould the coat of wax put over the ()ainting when 
flnisbed, appear in any part une\en ; it may be reme- 
^Redby drawing a moderately hot iron over it again as 
Vcfbre-iii^tioned, or even by seraping the wax with a 
faiife : and should the T^a'x by too great or too long an 
application of heatfortn intobtibble^ at particular places^ 
-by BppljTtig a po^ei* heated, or even a tobacco-pipe 
viadehot, thb bubbles would subside; or such defects 
tftay be? rehioved by dracwing iemy thitig hard over the 
wax, which would close dny small cavities. 
" VPlien the picture is cold, rub it with a fine linen 
'dbA. Paintings may be executed in tliis manner upon 
Wood (having first pieces of wood let in behind^ across 
Ae grain of the wood to prevent its warphig), canvass, 
eafdyOt plaster of Paris* The plaster of Paris would 
- A c qu ir e no other preparation than mixing somd fine 
-piaster of Paris in powder with cold water the thickness 
of • efeam ; then put it on a looking-glass, having first 
mkde m frame of bees-wax on the looking-glass the 
'Ibnnr and thickness you Would wish the plaster of Paris 
io-ht of, and when dry take it off, and there will be a 
tety -stnootir surfiu^ to paint upon. Wood anc} canvas 
9xe best covered with some grey tint mixed with the 

N 2 same 
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futie compontion of gum-artbicy gum^mastich^ and 
waZ| and of the same sort of colours as^before-men- 
tioiiedt be&>re the design is begun in order to cover the 
ffrain of the wood or the threads of the canvass* PaintinM 
may also be done in the same manner with only gum- 
water and gum-mastich, prepared the same way as the 
masdch and wax ; but instead of putting seven ounces 
of mastich, and when boiling, adding five ounces of wax, 
mix twelve ounces of gum-mastich with the gum-water^ 
prepared as mentioned in the first part of this receipt : 
before it is put on the fire^ and when sufficiently boiled 
and beaten, and is a little cold, stir in by degrees twehre 
ounces, or three quarters of a pint, (wine measure) of 
cold spring water, and afterwards strain it It would be 
equally practicable painting with wax alone, dissolved 
in gum-water in the foDbwing manner. Tak;^ twelve 
ounces or three quarters of a pint, wine measiyre, of cold 
spring-water, and four ounces and a half of mm-arabic, 
put them into a glazed earthen vessel, ai|d friien the 
gum is dissolved, add eight ounces of v^te wax« Put 
the earthen vesiel with the gum-water and wax upon a 
slow fire, and stir them till the wax is dissolved and has 
boiled a few minutes : then take them oS the fire and 
throw them into a basin, as by remaining in the hot 
earthen vessel the wax would become rather hard ; beat 
the gum-water and wax till quite cold. As there is but 
a small proportion of water in comparison to the quaa^ 
tity of gum and wax, it would be necessary in mixing 
this composition vrith the colours, to put fiso some &ir 
water. Should the composidon be so made as to occ»- 
' sion the ingredients to separate in the bottle^ it will be* 
come equally serviceable if shaken befiue used to ma 
with the colours. 

Ihad 
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1 had. lately au opportunity of discovering that the 
composition which had remained in a bottle since the 
year 1792, in which time it had grown dry and become 
as solid a substance as wax, returned to a cream-like 

m 

consistence, and became again' in as proper a state ta 
mix with colours, as when it was first made, by putting 
^ little cold water upon it, and suffering it to remain on 
a short time. I also lately found some of the mixture, 
composed of only gum-arabic water and gum-mastich, 
of which I sent a specimen to the Society of Arts in 
1792 ; it was become dry, and had much the appearance 
and consistency of bom. I found, on letting some cold 
water remsun over it, that it becao^ as fit for painting 
as when the composition was first prepared. 
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An Enquiry into the Cnues of the Decay of Woody and the 
Means of preventing it. By Dr. Parry. 

(Concluded from Page 60.) 

■ 

All the substances contained in diese mixtures are 
capable of perfect incorporation with each other by heat, 
and when separately exposed, are with great difficult 
aeted on by wttter or air in any heat which occurs in our 
efimatt. ' They shoidd be applied hot with a common 
paintef*s brush on the wood which is previously very diy, 
so itt tt> sink deeply into its pores ; and though at first 
ihey: woe i^parently somewhat greasy when cold, yet 
aftsE iome days ^ey make a firm varnish, which doe9 
not eome off on rubbing. When it b required to give 
beauty to the wo^ eolouripg matters may either be 
edded to die mixtmre, or afterwards applied over it in 
Ibnn of tommon paint Tw;o coats of the compositioni 
I should 
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ghould always be given ; and in all compound machinery^ 
tHe separate parts should be so varnished before they 
are put together ; after which it will be prudent to give 
% third coating to the johits, or to any ather part which 
is peculiarly exposed to t)i6 action of moisture, such a^ 
water-shoots, flood-gates^ the beds of carts, the tops 
i){ posts and rails, and all timber which is near or within 
the ground. Each coat should be dry before the parts 
are joined, or the last coat applied. 

l^ese compositions are equally efficacious in keeping 
iron from decay by rusting. They might also be very 
advantageously employed in rendering water-tight the 
plaster which is used tD case the outside of the arches of 
vaults unsheltered by roofs, provided the mortar tvere 
made porfei^tly dry, and the covering of the arch 
■brought up to an angle thus y\ 

niBtead of making It follow the form of the arch in an 
elipse or the segment of a circle. /^^^^ 

LJ 

It is necessary to mention that composidoni made of 
hot oil should for the sake of secuiity be heitted .in me-^ 
tallic or glazed earthen vessels iu the open air. For 
whenever oil is brought to the boiling pointy or 600^ of 
Fahrenheit's thermometer^ the vapour tmmecliBtdy 
catches fire, altjiough not in contact with any flame ; 
and though a lower degree of tejnperaturo tiian that of 
boiling should be used in this process^ tt is not alwi^ 
'practicable either exactly to regulate tiie beat, or to 
pi9y«ni tlM eveifowing of the otaterials; is ekhcr of 
i'iw'r," which 
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which cases, were the melting performed in a bau^^^, 
the most fatal accidents might fgllow. 

The following is the proportion of the above ingre<« 
dients, and the mode of mixing them^ which I should 
recommend. 

Take 1 2 oimcea of resin, and 8 oupces of roll brim« 
iftone» each coarsely powdered, and 3 gallom; of train- 
oiL Heat thj^m slowly^ gradually adding 4 ounces of 
bees' -wax, cut in small bits. Frequently stir the liquorn 
which, as soon as the solid ingredients are dissolved* 
ivill be fit iox use. What remains unused will become 
folid on cooling, and may be remelted on subsequeat 
occasions. 

If the addition of charcoal powder or siliceous sand 
contributes to the durability of diying oil, it may pro* 
bably have a similar effect on this composition ; but 
whether it may be best to mix them with the ingpredients, 
or apply them afterwards, I canned from experience 
teUL In the latter case, the powder should be sifted 0U| « 
while the first coat of the composition is still hot ; an4i 
after some days, when that is dry, should have a bniBh 
gently passed over it, in order to remove all the particles 
which do tiot adhere ; after which other coats of the 
fBomposition may be applied, as before directed. 

7bis in ail yirhiph occurs to me as to the mode of pre* 
Mfving wood when exposed to the weather. 
, Wb^n vrood decays \under cover, that condition in 
«(H^a)Jy , called. Ui^ dry-rot Let us examine the circum* 
it9IMI|s ia which this change takes place. 

lA affepts the interior doors, shelves, laths which sub^ 
4wdle the layers of wiiie, and all other wood woiib iii 
ewtaui celiacs; beams and rafters which support the 
eo^A, v^ dose p^sd^ges ». joists lying on or near the 

earth; 
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earth ; the wainscoating oi lai^ rooms, little inhabited, 
in oldand especially single houses ; and wood in variomT 
other situations of a similar kihd^ ^irtiich heed not be 
particularized. In some of these cases, while one sam- 
ple or portion of wood shall suflfer the dry rot, another, 
specimen or portion shall remain unchanged. In other 
instances, wood of various kinds and qualities' has been; 
successively employed^ and all has alike suffered. HtktJ 
ing the stages of change, a crop of mucor or mould, 
and very frequently of fongi, has sprung from the* 
porous mass ; and the decay is always attended with It 
wide-spreading exhalation, the odour of which cannot 
well be described, but which is sufficiently known. -^ 

What then are the causes of this destruction ? Pre* 
cisely the same as those which I have before described } 
though their action is differently modified, and less ob* 
vious to gross observation. The decay is produced by 
the putrefactive fermentation of the component parts of 
the wood, in connection with moisture, without which^ 
as I have before stated, wood cannot putrefy. 

Common air is not only capable of mixing with a con^ 
siderable quantity of water in form of vapour, but during 
every state of our atmosphere is always ihnch loaded 
with it Water becomes vapour in consequence of 
being united with a certain proportion of thait substmce 
which is called heat If a sufficiently cdd substanei 
comes in contact with vapour, the superabondant heat, 
which was necessary to its existence in that fonOf 
into that cold substance, and the vapour is then » 
diately condensed or changed into water. Tbus^ if in 
the hottest day in summer, when the vapour in ou^ 
breath is totally invisible, we breathe on a looldng-gliia 
or plate of polished metal, which is colder than oM: 

bmthy 
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bffiatb, the surface i» iioaneclKhtcly^diniiiied ; and if we 
continue td: breathe on it, sniaU drops of hquid appear, 
-which gradually become larger and larger, and many of 
which at length uniting, *nin down the sur&ce in -a 
* stream* The same thing takes place on the outside of 
« glass of water drawn in sununer from a deep wdl, and 
of •« bottle hrought up into a warm room out of a cool 
.«£Uar ; and on the inside of our windows in frosty wea- 
tiiiBr» On the other hand, we could not dim with our 
breath a plate of metal or glass of 100 ^degrees of heat^ 
whidi is gceater than that of our breath, and no mist is 
observable on the inside of our windows during the heat 
of a summer's day ; nor is there any condensation of 
mcHSture on the outside of a glass of cold water fredi 
drawn frbm the well, or of a bottle out of a cellar, when 
either is brought into the open frosty air. 

These circumstances will explain many appearances^ 
by which, for want of due examination, we are often 
greatly puzzled. We are frequently mortified by seeing 
in our houses, especially in the countr}', the walls be** 
come stained, or the paper separated and hanging down, 
and often perishing ; and as this usually happ^is on the 
side or comer which is most exposed to the weather, we 
conclude that the damp comes throu(rh the wall^ and 
tax.onr Acuities to the utmost in order to prevent this 
peuetcmtion. The measures which we employ some*^ 
timet succeed. But it often happens that casing and 
plasfeexnig and painting the devoted angle fails; and 
theby^ as the last resource, we take off the paper and at* 
tadi it to.Gauvas at the distance of one or more inches 
from the wall, ' and thus, for die present at least, effect 
the desired purpose. Now in this case it is just as atv- 
surd to suppose that the wet comes through the wall, as 

Vol. XIIL— Second Series. O that 



9S An Enquiry into the Ckuses tf'the Ikeay (f Wooi^ 

€bBi it comes UtfMgh the glaa^ wCndow in a frosty da/, 
er the glass or bottle firom the well of cellti^ Th^ &eft 
is, that in an exposed house, and more eapeeially on t)ii 
most esqposed eerner of a tooHon seldom wanhed by fire, 
the inner surface of the wall, by the continuance ef 
frost, is become of a very low tempemture, like th^ sir 
within the room itself. So long as this state of equal 
temperature between the wall anil internal air continues, 
or if the wall b warmer than that air, it is obtious ^t 
the vapour which is mixed with the air cannot part wilb 
any heat to the wall, and, dierefore, will not undeigo 
eoiidensation ; just as no dampness appears on our win*- 
dows during a hot day in summer. But if a thaw comes 
on, and the air becomes warmer than the wall, which, 
from its capacity of easily shifting place, it will readily 
do, then the vapour which is mixed with it jparts with 
its superabundant heat to the colder wall, and appears 
on it in moisture or drops, or pours down it in streams; 
just as happens to the cold bottle brought into the warm 
dining-room. 

This change is the greater, the more completely the 
materials of the wall fit it for carx^'ing the heat out of the' « 
vi^ur, or, in philosophical language,, the better their' ; 
conduct iieat. Hence a wall painted in oil eondensea ", 
vapour, or runs with water, sooner than one, whiclj^^' 
1>eing unpainted, is * more porous ; for which reason, in 
cities, we first perceive dampness and drops or streamletB 
of water on the oil-painted party walls which bound our 
staircases, and which ere, therefore, absurdly said to' 
sweat, though these walls have no communication widi 
the outward air, said, 6tom their varmshed eovedsg^ 
eannot admit of the passage of moisture <Mr perqpifatioii 
through their pores. 

In 
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In this case the femedy is obvious, and by its succesi 
shfiws thd nature of the evil. Prevent your wmlls fipom 
ever becooung colder than the warmest external air of 

■ 

winter^ and you will never have this appearance of damp 
en their inner surfaces. 

This may be done, first, by constructing the walls of 
such a degree of thickness, or with such a -disposition os 
quality of materials, that they shall not, in the usual 
"^y^ be greatly cooled throughout their idiole substance 
by any temperature of the outward air. With this view^ 
I think that in all single houses, which are not warmed 
by neighbouring fires, and more especially in situations 
c^(Med to high winds, and therefore to great evapora- 
tion from the external surface, and consequent abstrac- 
tkm of heat, the walls should always be double, having 
on the inside a thin layer of brick, with an interval of 
ooe or two inches from the outer and thicker layer of 
brick or stone, to which it must be united by proper 
binders. The porous structure of the bricks, added to 
the impermeableness of the intermediate stratum of air^ 
woqld so ill conduct heat, that such walls would neces- 
ivily tend to keep a house dry and warm in the winter^ 
.*4s iveU as cool in the summer. This end would be still 
||prdi«r promoted by filling the interval between the two 
IjUeML.lrith 4ry s&ud, fresh sifted coal-ashes, or powdered 
dwewL lu faot, when the conomon external means 
\^lf9tt described have succeeded in curing dampness, it 
tfes been either by affording ^, varnish, which has di-r 
ainiriied evap ota tion by preventing absorption, or by 
increasing the space or changing the quality of the ma* 
tcrials of d!6 waU. through which the heat was to pass, so 
sEi ia eithw of these cases to retain it more forcibly : and 
tfii dampness liaf been remedied by i^emoving the 
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paper to some distance from the wall by means \>f 
straiued canvass, that, effect has been produced by ren-^ 
dering the paper a worse conductor of heat ; and there- 
fore indisposmg it to condense the vapour in the room 
so readily as when it was in contact with the colder wall.. 

It has been suggested, that it would be possible to 
keep out cold, or, in more accurate language, prevent 
the egress of heat from the inside of a room, and there-, 
fore from the walls surrounding it, by shutting it closely 
up, and preventing any admission of the cold external, 
air. This has arisen from the supposition that air is not 
a good conductor or transmitter of heat through its sub-, 
stance or pores, but that it merely carries it by chaiig-* 
lug place with some other portion which was less charged 
witli it If there were no other mode of abstracting the: 
heat from the walls of a room, and if it were possible 
wholly to prevent any change of its air, this theory 
might perhaps apply. But it is not possible to prevent ' 
some exchange of this kind through the atmosphere of. • 
any habitable chamber ; and it is evident from the mois-, 
ture being most abundantly, or perhaps solely, depo- 
sited on the inside of that part of the wall which is moefe 
exposed to tlie external cpld, that the chief or commoo: 
mode in which the wall is cooled is no^ by the access oft 
cold air into the room, but by the passage of hei^ifr«^ 
Uie wall itself into the cold air without. We may^oi^ 
ever so far avail ourselves of this principle, as to exclude' 
as much cold air as we can, by shutting up the wiudo)i7ar 
and chimnies of uninhabited roo^xs dming the severity oL 
frost. ' ; 

It may farther be suggested, tliat as, during a thaw^ 
the air, being warmer than in. frost, has a greater :qiuiivl. 
lity of water in form of vapoiu: fpdxed with m^ ^yttJJTg) 

up 
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up a room on such occasiows may, by retarding the ad- 
mission of warmer air so charged with vapour, allonr 
time for the wails to acquire an equable tciiiperanrr^ 
through thoir substance from without, so as to antici- 
pate any condensation on their surface which might ckv 
our from the free achnission of the external air. To this 
I only answer, as before, that rooms according to the 
common construction cannot be excluded from comnn- 
oication with the external air; and that, in fact, the 
dampness does under these circumstances take piau^ 
though the doors and windows are never opened. 

In all cases, however, there is ono method ^f pre- 
venting tliis species of dampness, which is infallible; 
and that is to keep every part of tlie internal surfiioe of 
the wall ill the chamber or staircase sulhciently warm by 
good iires. Witli this view all staircases ongiit to luu-e 
some means of receiving artificial warmth. 

If, notwithstanding this and the former precaution, a 
wall shguid accidentally become damp, the next be^ 
expedient is to dry it as quickly as possible by a free 
current of warm air. 

This discussion, whicli at fust sight might appeal 
tedious and irrelevant, will, I trust, no longer be 4lionght 
^o, when it; shall have been found necessary for the etto- 
biishment of a principle on the subject more immediately 
before us. 

lu order to she^v the adfialogy, let u^ take the -simplest 
example, which is that of a wainscoateJ room, un- 
^irariigLed by fires. When tlic wainscoat is colder than 
the air, it condeniies the vapour in form of moisture. If 
that aioisture w^re exposed to the influence of the sun 
am^-wiud, the case would come under the former head 
fid^^'f whkkig^ tjiat uf wood wetted by laia ii the 

open 
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open air. The water soon evaporateify and little decay 
proceeds in the wood. So in the waiuscoat, the surface 
next the room, though unprotected by painty will per* 
baps be long in rotting, because the room admits of 
corrents of air, more especially when doors and windows 
aie frequently opened, so as to evaporate the superficial 
moisture, though less quickly and effectually than in the 
open un But what is the case with the surface of the 
pannel next the wall ? The air, loaded with moisture, 
penetrates into that interstitial space, and deposits it by 
condensation on that surface. But there is afterwards 
no current of air to evaporate the water so deposited, 
which then dowly decomposes and destroys that surface 
of the pamiel. Such is precisely the process of the dry- 
xot, which always begius next the wall, and gradually 
proceeds to the painted or outer surface of the wood. 
It resembles in its chief circumstances the decay of paper 
in a damp room; and it precisely resembles that of 
paper projecdng from the wall on canvass, which will 
still often happen, if the wall be subject to acquire a 
Tery considerable degree of coldness^ though much 
moire slowly than in the former case. 

The same process obtains in all other cases. When- 
ever the wood is cooler than the air which it touches, 
the vapour is condensed upon it ; and being exposed to 
no new beat or current of air sufficient again to evapo-> 
rate it, remains till another fit of condensation affiNrds a 
new supply. 

Thus the process of corrosioQ and decoqipositioB is 
continually supported, till the wood moulders away. 

The term diy-rs/is, therefore, so fer from being ex- 
pressive of the real &ct, that deeay proMeds under these 
circmmstances more quickly diaa in the 9pen air^vpre^ 

cisely 
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elsely because the wood is more constantly and uni- 
Ibnnly wet ; ju^ as the lower partft of posts and raih^ 
and any cavities in timber exposed to the weather, rat 
sooner than those parts which readily and speedily dry. 

The smell which we perceive on going into vaults or 
"Vellars^ where this process is going on, arises partly 
from the extrication .of certain gases, mingled perhaps 
with some volatile oil, and partly from the effluvia of 
those vegetable substances, which have already been 
said to grow on it ; and which, though they begin 
merely because the decayed wood is their proper soil, 
yet afterwards tend probably to the more speedy decom^ 
position of the wood itself. They cannot, however^ 
with more propriety be said to be the cause of the dry- 
rot, than the white clover, which appeaifs on certain 
lauds after a top-dressing of coal-ashes, can be said U> 
have produced the soil on which it flourished. 

I have xemarked above, that sometimes only a par* 
Ocular vsort or sample of timber has in certain situations 
rotted, while another piece has continued for a great 
length of time perfectly sound. Hence persons have 
been deceived, and been disposed to attribute the diy- 
rot solely and universally to some original peculiarity in 
the wood itself Dr. Darwin explains this £act by tell- 
ing us, that the wood so decaying has probably been 
cut in the spring, when the sap in the albumuin was 
not only abundant, but of a saccharine quality ; which, 
in combination with the vcgeto-animal substance Cft- 
gluten, disposes it to run with unusual readiness HUtb 
destructive fermentation. la some trees> as by more 
particular custom the oak, the bark is a very valuable 
article of comm^rce^. and is found not only to quit the 
tree more rcadil/, but to contain a larger proportion of 
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tun ill the- syringe when the sap is lisiiig, than at other 
sea^oiisv Hcuec an old Act of Parhamenty now in force, 
«>y<1uins that all oak, except for the purpose of build- 
m^y shall be felled in tlic spring. Wliether doors^ posts 
*nd rails,. juiUng, barr.el- staves, &c. come under U^e 
d'eiK>niijjatioii of building, it may be difficult to say"; 
6ut ii .sct-Mus at first view hi<jjhly to be lamefited that any 
fiiw should imfwise an obligation to destroy a valuable 
s^Xicios of property. It would indeed be matter of pe- 
culiar rcgivt, if an impolitic and avaricious spirit should 
induce the owners of oak forests to extend tlie same prioi- 
ci[>le to tlic timber employed in the^ construction of 
{•reat machines, and more especially the British navy. 

Various, means have been employed in order to re^ 
move the tendency to the dr}--rot io. trees so felled. 
Tluis they have been long exposed to tlie'rain, or 
si^.eped, or even sometimes, boiled in water, and then 
fhried by artiiicial heat. These means, do not however 
ft{>pcar tx) have been successful in entirely crashing otxt 
idle fc'LiiK^ntible sap, which therefore makes tliem much 
iao£C sAibject to the decay of which we are treating. It 
aoay however stil! be doubted whether it acts in any 
^lier way tlian by furnisliing a disposition, which re^ 
qiures to be called into action by tlie same cause which 
•pcrates in all other cases, moisture. . . 

h\ proof of what I liave stated, I have been infibnsed 
hy one of our Vice-Presidents, that in a large vat or set 
ef vats for beer, belonging to him, the staves formed of 
dftfc 2.i inches thick, notwUlistanding they were previ- 
©usly steeped in hot water, and then thorouglily dried, 
in a very short time mulerwent the dry-rot, while others 
m the same situation contumed unclianged five or ten 
tiiues that period. It is highly worthy of remark, that 

the 
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the ootride of thes^ stares, which was painted^ eon^ 
ihiued sound, and that the decay began oh the inside^ 
where, from the Vats being at different tiinei more of 
leae filled, they were subject to the joint add itiieceflsiM' 
influence of moisture and air. « 

i haTe mentioned above, that th^ putrefaotive fehneA-*; 
tation cannot take place except in certain tetnperaturesV 
the lowest of which, according to Thompson, must be 
but little below 45 degrees of Fahrenheit's thermometer, 
and the highest within the degree wnich produces dry- 
Bess by evaporation. The temperature most conducive 
to this etfect has not, so &r as I know, been ascertained/ 
though niiuch useful information on this head might be 
obtained from a set of well-conducted experiments. 

The following then appears to be the whole theory of 
(he dry-rot ; that it is a more or less rapid decomposi-^ 
tion of the substance of wood, from moisture deposited 
#n it by condensation, to the action of which it is more 
disposed in certain situations than in others ^ and that 
this moisture operates most quickly on wood which most 
id>0UDds with the saccharine or fermentable principles of 
di6 sap. Let us see how this theory corresponds wiA 
dio best known means of prevention, and what mox^ 
•fiactual measures it may suggest 

The fitst point is certainly to choose timber propieiiy 
ftlled and well dried. And here, in order to prevent 
the injudicious fall of large oak timber, it may be of' 
■ome consequence to know* that the bai^k of such tiiibber 
contains much less tan dian that of the younger and more 
iileculent wood ; and that this principle, together ^di^the 
yibpef extractive tnatter, is considerably more abundant 
ki the bark of the Leicester ot Huntmgdoh wiHow, than 
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in that of any oak. Accordiag to the jexperiiiients of 
Mr. Davy, 7^ pounds of the former will go as far in tan- 
king leather as 9 or 10 lbs. of the latter. It has however 
been asserted, that if an oak, or any other tree, which' 
is stripped of its bark, be suffered to stand two or tbre^ 
years before it is felled, the wood will have acquired a 
yery great degree of strength and durability. 

Next, where it is practicable, a current of air should 
be frequently made to pass along the surface of the 
wood. This expedient seems to have been particularly 
attended to by the ingenious architects .of our Gothic 
churches,^ who are said with tjiat view to have left vari- 
ous openings in the walls between the two roofs of those 
edifices. Ir^ order also to promote evaporation, a cer« 
tain degree of heat, such as that of air heated by tlie 
sun or tire, should, if possible, be from tipe to time 
applied. Cellars themselves ought to have some com- 
munication with the outward air by means of windows 
and shutters, or trap-doors : and that these may be f<^r 
a short time opened in proper weather, so as to have a 
draught of air ; and that no very low degree of tempe-* 
rature is necessary for the preservation of fermented 
liquors, provided that temperature be uniform, is evident 
from the practicability of keeping wine extremely well 
in cellars which are not damp, and in which, tberefjire, 
one or both of these circumstanced must havi^ taken 
place. ^ 

The destruction of wainscoating may be long deferred 
.by keeping in the apartment suitable fires. 

Lastly, the dry-rot may in all cases be infallibly pre- 
vented where it is practicable to cover the surface^of the 
wood, properly dried^ with a \'urnish which is impene* 

. txable 



Mi the ileans ofpreveniing it. rOT 

irable and indestructible by water. With this inew two 
or three coats of the con^position before described diouTd 
be laid on the dry wood, before it is erected or put to- 
gether, and a third or fourth after it is put in its place ; 
and proper means should be taken thoroughly to dry 
each successive coat of varnish. In situations of this 
kind, what means of preser\'ation are necessary must be 
employed at first ; as it seems scarcdy possible to renews 
them on fixed timber with any chance of benefit. 

I do not know whether in very damp situations, sur- 
rounded with stagnant air, these varnishes would in time 
admit of the growth of fungi or mould. The brimstone 
might be supposed sufficient to preclude that effect ; but, 
If wp believe Braconnot, seeds of the white mustard sown 
in pure flower of brimstone, and well watered, became vi- 
gorous plants, which flowered and produced effective 
seed. It is certain, however, that the essential oil' of 
turpentine will act as a poison on growing vegetables ; 
and perhaps the same property may exist in resin, which 
seems to be a similar essential oil, united with a certain 
proportion of oxj-gen. 

It is however highly probable that the union of the 
brimstone may have another good effect, which is to pre- 
vfpt one of the causes of the destruction of timber which 
I have before mentioned, the depredations of insects. 
Whoever would learn the havoc which pertain animals 
of this kind are capable of making in hot countries^ 
would do well to read Smeathman's description of the 
Termes, or White Ant, originally published in the Phi- 
losophical Transactions, and firom thence abridged into 
tho English Encyclopedia Britannica, and other collec- 
tions. In this country we know little of such ravages. 
• ^ P 2 Mischief 
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]ijjflchief li^wever of t)uii land Ao^ wm^^JMi^ oceur^ 
^d i^y be the woprk cf various anim^Si % particular ac-* 
count of yhich o^y be met vitb in the fifth volume of 
^ 'J'f^^c^^^^ 9f ^^ Linnsean Society* 

I am infonned, th^t, in India* » circle of Lord Dun* 
^pnald's coal*tar drawn on the floor round boxes and 
fther fumiture> will eflFectually pxaserve them and their 
4(0Otents from the depredations of the white ant. 

It appears that most insects are fond of sugar and mu« 
cilage ; which is the probable reason why that wood is 
m^ost subject to be penetrated by worms, which is fislled 
when it most abounds with sap. In such cases, it might 
\» well to try the efiects of washing the wood, pre* 
fiously to the use of the Tarnish, with a soluticm of 
arf^jiio in hot water, in the proportion of 1 lb. to 10 gal* 
tons ; or with a strong decoction of coioquintidfi or bit« 
t^r apple, or white hellebore: after which the wooid 
^ust be compleatly dried before the application of the 
'^wnish in the manner before directed. All these pre« 
l^f^rations are extremely cheap, and are either destrucv 
tive or offensive to insects, and therefore will, probably^ 
1^ an effectual defence against any injury from that 

* Circus, Sept. 30, 1807. C, H. Parky, 



y 

/ 



en 



On the Cultivation of the Poppj/. 
% T. CoGAN, M.p. 

From the LsTTERis and Papers of the Bath and West 

of England Society. 

Gentlemen, 

A.LTHOUGH the ardour with which the British na^ 
tion pursues whatever promises to be of public utility, 
is perhaps unequalled by any other, and certainly ez« 
ceeded by none; yet there is one subject which bm 
hitherto been permitted to escape our attention, and in 
wiuch several nations upon the continent can not only 
boast of their superior policy, but are already enjoying 
considerable advantages from it ; I mean the cultwation 
^f the poppy to a great extent for the benefit of its oU, as am 
artiste offood^ and for other useful pm-poses. 

It will doubtless be remarked, that we ought not to 
ascribe the neglect of it as an article of food to inatteniims 
altogetberi but to a superior caution, as the narcotic quality 
of the poppy renders it totally unfit to be taken inwardly* 
This, it is allowed, is, in appearance, a very formidable 
objection ; and as it respects the lives of multitudes, it 
ought not to be treated with levity : the objection itself^ 
and ther argument from analogy on which it is founded, 
(night to be completely confuted, before the article can 
be recommended to the community in this novel point 
of view. 

We might observe that the objection is solely founded 
upon very slight and imperfect analogy. It assumesk 
that, because some parts of a plant are noxious, the 
whole must be equally noxious. But this assumption 
90ay be confuted iu numberless instances. Daily ex- 
perience 
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pcrienc^ testifies that jdifferent parts of plants poesew 
iK)t only diflerent, but opposite qualities. Oranges and 
femonsy which are used in profusion, possess juices that 
ajre both palatable and refrigerating ; but these are in* 
closed in a rind, tl)e essential oil of which is extremfely 
acrid and stimulating : and it is well known that the 
bland and nutritive tapioca is the produce of a tr^ 
whosia roots are highly po&souoiis. In this case, there^ 
fore, tlie argument from analogy may he considered as 
a very proper motive for cauikn ; buty if H advances, far- 
ther^ it degenerates into a pernicioi»9 prejudice. 

There have been, however, many incidental cireom*- 
stances which have had a partial influence in lenvmiig 
^se prejudices. It is well known that compoundera-of 
medicine have made a very liberal use of the seedb of 
poppies as substitutes for the oil of sweet almonds, 
without the least detriment to the patiemt. They have 
sometimes imputed to it addiiional virtues^ from its.being 
supposed to possess narcotic properties. But thai they 
have eiTed in their hypothesis is plain^ fxom th^ practice 
of many individuals who have made the seed9 of pof>pies 
a common article qf food *. 

: But it will he the principal object of ^e Ibtlowing 
paper to inform the inhabitants of this country, thnragfa 
the medium of your publication, that the a\>ave objec« 
tion has bceu repeatedly advanced and repeatedly coo* 
futed ; that experiments, first made with a degree bf 
caution, have finally removed prejudices long and in* 
veterate ; and that the white poppy fpapwer /lortense 
semvie albo) is cultivated to a very great extent ia 

♦ ?€c Prosper Alpinus, lib. iv. cap. i, Geofrey Mil. Med. ton. 
ii, p. 715. Lewis's >}ateria Medica, article Pa^va Album. 

France, 
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Ftxmee^ Bmbanfy ami Gerrmnj/y and more recently i*:. 
IMlandi chiefly to extract the oil from its seeds ; wbick 
is found not only to be salubrious, but to be pecdlwly*. 
delicate in its flavour. It is now become a considerable 
article of commerce : the oil of a superior quality, A)r 
the use of the table, and the inferior for manufactories 
and lorious other purposes. It i^ produced not 4»Bly 
with considerable profit to the cultivator, but also to the 
merchant and consmner. 

, As it is natural to imagine that the jA-ejudices against 
the common use of poppy oil for culinary purposes, wiU 
he very general, since they are apparently sanctioned 
by prudent caution, it is uot expected that the most 
positive assertions) founded upon the experience of 
jitrangers on the continent, would be sufficient to re-*> 
siove them. But a circumstantial narrative of a contest 
whicb has already taken place ; and of the final triuHiph 
jQi experience over the opposition founded on analogous 
Reasoning ; and a particular statement of tlie ad\'antage8 
which have accrued to the cultivator, mercliaut, and 
coo^mer, may perhaps attract the attention of some 
agriculturists in our own cpuntry, who may thus be ear 
jcoura|;ed to make similar. experiments : and a^ the issue 
must be the same, they will be able to produce absolute 
.demonstration that tlie oil is totally destitute of the 
:ii0ixious qualities that have been ascribed to it; and 
.^Hfdly convince the public that it may become a cheap 
.^nd u^ejful substitute for the olive oil, and a very bene- 
ficial article of commence. 

For this purpose I shall state to the agriculturist a 
succinct account of the rise and progress of the cultiva- 
tion of the poppy, in order to express the oil from the 
seed ; the manner of cultivating it, and the emoluments 
i . which 
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yt/tkch iMttt bwn received by tKft eoltivator^'lfroiii atii 
dientic docaments in the Dutch and German langnagiM 
lihieh are in my poMassion* 



&iihey^ur 179Sy the Society ettafalithed at AnUter- 
dsm fof the encouragetnent of agricukure, being in*: 
finrmed that the oil of' poppies was cultivated in several 
parts of France^ . Ilandirs^ and Brcdmnt^ thought it an 
object of sufficient importance to make more particulari 
inquiry; and they learned from indubitable authority, 
act only th&t it was genefully used in the place of olive 
eit, but that several thousand casks of it were exported 
aiinuallyy a large quantity of which was' impcnrted intd 
Shttandj and sold under the name of ddve oil^ or miacedr 
with it in considerable abundance ; and they appealed to 
aetekal merchants who were members of the .Socie^ for 
die truth of this assertion, without being contradicted* • 

These facts induced the Society to propose three pre«» 
miumsy consisting of a sibver medal and ten ducats each^ 
wbich were divided into die three following classes; 

The first to the husbandman who should sow not le^ 
than half an acre of a clayey soil With poppy seedj the 
second on a sandy groimd ^ and the third on tiirf or peait 
land. ' • f , 

' They also offered to the person who shall have oulti«« 
<vated the largest quantity of ground^ oil the two (unit 
species of soil, in the most masteriy and advantageous 
DsaYuier, a gold medals value J^ dwats^ ot that ium Ui 
money> in lieu of the above premiums. 

The candidates were to give an accurate stMeriient o£ 
the quantity of seed sown per acre ; the tiine of sowing, 
and of gathering the poppies ; the quali^ of the sbiT ; 
' the manner of procedure in every part of the pioees^ ; 
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In consequence of the abore proponls^ fai the yeac 
following (1799) Mr. P^ Haak became a claimant; sent 
in sattsfactoty specimens of the oil produced, accom^ 
panted with tiestimoniak from two respectable physiciana^ 
that upon experiments made^ it fully appeared that the 
use of the oil was not in the least prqudicial to the hu-< 
man constitadon; and that the uil-^cakes were very 
wholesome apd nutritive food for oattle. 

The Committee appointed to receive this report, no% 
only expressed their entire satbfaction at the attestatione 
of the phjrsicians, but they laid befxMre the Society aa 
large an account of the proceedings which had takea 
place in France, upon the interesting question conoerof 
ing the noxious or salubrious quaUties of the poppy-oil/ 
in the following NerrMiwe^ 

So early as in the beginning of the seventeenth cett<» 
tury, the oil of poppies was produced in such large 
quantities, that it gave rise to great and lastuig content . 
tions, which rose to .such a height, that the government 
was desired to interfere, and appease die contending 
liarties, either by authorizing the use of this oil« or 
totally tp prohibit the consumption, according as ex« 
perioMits shokild decide whether it contained the qox«« 
ions qealittef ascribed to it, or not 

The ofqpoaers urged the objections already stated s 
they aiieraad, that as the oapsnlum or poppy-head con* 
twied jidoes higbly narcotic, this must also be the case 
with Its aeeds>; tiiat the frequent use of the oil extracted 
firom them exposed the consumer to all the dangeront 
consequences arising from the too liberal use of opiates } 
aad^tbat they would finally obtund the faculties of the 
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soul ; that the oil was of a drying qualityy for that it was 
upon this account it bi?came peculiarly uscfdl to paint- 
ers: they dierefiine implored goTcrnineDt to confiiie its 
uses to this object. 

Tile airScMia maintained that no proofs existed of 
fliese pernicious effects ; on the contrary, experience 
testified that the seeds were peculiarly nutritive both to 
men and cattle ; they assetted that the ancient -Romans, 
concerning whose mental powers there could be no 
doubt, werenaccustomed to inix die oil and meal of the 
poppy «seed liridi honey, and have it served up as a se- 
cond course at dieir tables ; and tliat it was on account 
of its nutritious qualities so well known to the Romans, 
that Virgil gives it the title of vescuMiy food, by way of 
pre-eminence ; and tliat the peculiar qualities of this 
oil rendered it a desirable object of cultivation ; that its 
taste was delicate and pleasant, somewhat resembling 
that of the hazel nut; that it continued in a fluid statc^ 
exposed to a much greater dej^ree of cold than was re* 
quired to congeal the oUve-oil; that it contained a 
larger quantity oi^xcdaivj which preser\'ed it a longer 
time from being rancid ; that in these particulars it not 
o(ily approached to the finest oil rf Provence^ but it miti- 
gated the disagreeable taste which that oil acquired by 
length of time ; and that the poppy-oil decidedly jde- 
served a preference to every other Oil oxpressed from 
seeds, whether nut, almond, or ' beech ;. wjikb, though 
they yielded large quantities^ spofi beQaQicijepaicid : and 
as there was uo appearanc^of its being pemieioi^ in the 
more extensive use of it^ so valuably a product ought 
^ot to be confined within the narrj(>w bounds of the 
painters use. 

. . Thinga 
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Hiings were in this state, withqot any | »n > y ett of ao^ 
cominodatioii between the ponies, when tbe scveie win- 
ter of 1709 overtook die combatants^ Tfaii daioaged tbe 
olive, nufy and altnottd trees to scich a drgsce,- ibal liieio 
vi-as a great scarci^ of their oils ; and thej were oUiged 
to have recourse to the sobstitotesy beecb and nipcr> &c. 
But it was soon perceived that these were fw miau^ to 
the oils extracted fnxn the red, white, or biuwn poppfy 
wliich had a much nearer resemblance to the smatt pori 
tion of the oKve^cnl which the winter had spared. This 
was consequendy mixed with tbe ahve-oil in the pn>-^ 
portions of |» i, -fy without tbe least opposition. But 
when it was attempted to sell the poppy -ckI ip its pure 
and onmixed state, the opposkioa becauu; so violent, 
that the Lienteitant-General of the police of Par^ re^ 
sohred, in. the year 1717, to order tbe modicai fiicuitjr 
pf it^at city to make the strictest examinstiott conceiniog 
diis subject, and debvirr in their report. 

'Vhe fwcvAty appointed /(rrty aH the most celebrated 
practitiotierB in medicine as a (;f7mniittee of et>q/uryi 
who were^witnes^cs to various experiments accurate^ 
made, and whose report was expressed in the following 
terms: ^^ cinrn sensuissent dwtoresj mkil mtrc^icu mf 
3aniiati mhmci in sc caiMiinei^y ipuus nsum toltrmuhaa ess€ 
exisihnirunt ;** that is, they were of opinion, that as 
there is nothing narcotic or prejudicial to health con^ 
taiued in the oil, the use of it might be permitted. ^ - 

But diis decision was nnsatisfiKtory ; and popnlar da^ 
mours determined the c6Qrt of jnstioe to pass a decree 
in the year 1718, whereby the sale of poppy«^>il, whe-»^ 
ther mixed or mimixed, was^ prohibited^ niAler a line of 
three thousand livres for tbe first ofiimce. Notwith* 
atandiEig this pmhibilioD, the sale of the axticie was 
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ckndestmdy cnomifBged ma4 * grBdnally iiicre»ed Hfitfl 
the year 1735, wben the eovrt miied % Bhretec decree^ 
enjoiniiig it upon snperixiteiidBiits Appointed^ to mix % 
certain qnantsQr of the extract tfturpentint to e^neiy cask 
eontainioK 1 100fl>a.*of this cmIv ctf which not less than 
two thbusand casks were c o iismu c d faParis akme. This 
fOtcmpt to render the use of it impncticable, bad no 
other infliieDce thaa to annihilate the public sate of the 
article, but the secret demand for it increased : till at 
lengths in the year 1773| a aocie^ of agriodltiire under* 
to6k to- examine with ^ dbaest attention all that had 
been aQeged> either by writing or -othervlrajs, for or 
against the general use of this 'cXL Experiments were 
repeated in the pfeseoce of the aiost distingnisbed che-t 
mists, with the siofie result, and the Society presented 
% petition to the Minister of Police, setting forth the 
great advantages that would accrue both to commerce 
and agriculture, by rereni^ the prohibition. 

This petitioo was put into the hands of persona who 
i^endpd various kinds of drugs, and lAko had, as a body, 
opposed the subject of it, with orders to s^te all their 
objections to the mediad faadtif ; by these means the 
Acuity becaine toasters of every thing that yras urged in 
the debate. They again made several experiments in 
^e year 1776, and finally confirmed the decree of the 
&cqlty issued in 1717, dechuriog that the oil of poppies 
was not injurious to health; .that it did not contain a 
narcotic power, and t)iat it might be recommended to 
general use Tvitii the utmost safety. The medical facul^ 
at Lisli bed also niade a aimihur declarati&n in Ae year 
1773. From diat time to the pr^nt the cultivation of 
the poppy has not met with any formidable opposition ; 
and has increased to auch a degree both ia 'franco ahd 

Brabaut, 



Btabant, tbat they have been aU^ %o. jei(p^r$ fi .consider* 
•ble surplus to the great advi^utagQ qt the htisb^iidm^m 
, gs i^eU as the merchants aucljn seasoQs of i^oafeitj:i| 
•has been found of the most essentiai seVvkef in.i^H cp^f^ 
where the use of oiU wa9 > requlrecL In the N^rth^il 
|>arts of Fcaoce, it was used by soapfboilera, aa a anb* 
•titute for other oils» which were e^ttrc^mejy dear : tfinA 
in Brabant the oil-cakes are const'«uitl{f used as food fiy 
cattle with obvious benefit, ' 

. These &cts being established, the^ Comnii;ttee of 
Agriculture in Amsterdam proposed the premiums abaye^ 
mentioned^ in order to ascertain whether the exp^ri* 
ments made would authorize the cultivation of thearti-r 
cle upon a large scale ; whether the soil and climate of 
Holland were beneficial tio its. growth; whether ihm 
quantity or quality of the oil would be similar to the 
]^oduct of France and Brabsdit; whether the profits 
would indemnify the husbandman from giving it the 
preference to other crops; whether the oils could be 
nfforded cheaper than those in. common use; and to 
what purposes either, in the arta or manufeicturea it 
might be applied* 

Deeming it . possible that the narmtive of a ccmtest 
which subsisted the greater part of a century, and ia 
which the advocates for the internal use of the poppy* 
oil were uniformly triumphant, may have some influence 
in destroying our own prejudices and apprehension^ 
-respecting the pernicious quality of this oil, I shall now 
proceed to state, in as concise a manner as perspicuitjr 
will permit, the most interesting particulars respecting 
its culture,, selected bom various foreign publications 
upon ^ subjecl 



M On fie CuMvtahn if the Poppy. 

•iJM. The poppy hmjr be editmlked uitli sa<icess 09 
tirioiis kinds ef soil. It has been tried on n rich bhick 
^il^ peat-ground, and tarndy heaths, and been pfoduc- 
firei Those lands in whieh the wild poppy abounds thd 
XDios^ are obviously most congenial t(> its nature. The 
ncber tlie soil, and' the K^I^ater from weeds, the larger 
^mik be the crop. It is-- not' so' adviseable, faowe\'er, to 
aamire f or the pop^y, as fiir the cro^ prec^^ding it, as 
it is more exposed to injury by weeds. Hence it sue- 
eeeds the be^t after carrots,, cabbage, potatoes, &c. 
Tbe knd was generally prepared by the spade, as in 
]Avi|t1ng potatoes ; and the finer it isr wnriLcd the greater 
die advan^ge. But whenr it is cultivated lo a great ex-^ 
tent) they use the plough. The seed has generally been 
lowi> broad-cast, the plants thinned^ and ' needed after* 
wairds, as in the culture of turnips,; but in. drills it ia 
soMm about six or eight inches distant in the rows, whidl 
lias been strongly recommonded ; experiments upon a 
ismaU scale having manifested a superiority hi this mode^ 
Tlie kind and qwntHty (f seed. Although the whke 
^ppy ha» been cliieity used in france and AratMBt, 
under the supposition that it produced the fipcst.oiI, jei 
it has been foiuid that various other kinds will answer 
the purpose as welL It is ^firin- asaenecl that ifae blue 
]k»ppy, while it yields the lai^est quantity, of ^sefed, is 
ID no respect infericnr iit thequality oli^tbe oil. Admiral 
KinGbergen^y whose private virtues render him no less a 
fimmrite with his eoantiymen, thar^ hia skill and cuurage 
a5t a Baval officx»*, instituted' an e^qperioseBt with djdferu 
>iit- kinds of seed^ in the ssoae soil, ..and be coold nqt 
perceive any difleimice in the quahr^ of nhe oil, wbife 
the aetsds of the blu&pof^y yielded cnnatdecably more^ 
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The quantity of seed geaertUy used in the broad* cati 
has been after the rate of 2 lbs. to an EngUaih acre, in 
driib a lesser proportion has been used« ;.. 

Time of sowing. This is from the middle of.Marek 
to the middid of ApriL If it.be sown much, earlier^ it 
is more likely to be choaked by weeds; if.laterp the 
harvest will be thrown deep into the autumn ; and un» 
less the weather be unusually favourable, the needa will 
not ripen kindly. 

Weeding. As soon as the plants si^pear about twa 
inches above the. ground,, they niustbe carefully weeded 
and thinned, till they stand about seven or eight inches 
from each other. The weeding to be repeated as often 
as it shall appear necessary. 

TO BE CONCLUDED IN OUR NEXT. 



An Exptrivient on Soap-Suds as a Manure. 

By Mr. G. Irwin, of Taunton ; with Remarks by tlic 

Rev. Thomas Falconer. 



A 



From the Letters and Papers of the Bath and WEst 

of England Society. . ■ 

FEW years ago my attention was attracted by tlie 
soil of a garden, reduced to a state of poverty, very un* 
friendly to vegetation. Interest in its future produce in* 
fluenced my wishes for its restoration. An invigorating 
manure was necessary ; but such a stimulus could not b^ 
easily procured. While . considering which of the' sue* 
cedanea within my reach liad the greatest probable ap«» 
peaxance of succeedioj^ it occurred, that possibly soi^ 
trivial advantage might be derived from the oil and alktU 
suspended in the waters of a washing. Pits were iiQia^t 
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difttely ordered to be madei and in them the contents ot 
• tub, which my. servant usually committed to the corn-* 
iDon sewefy were cai^efuily deposited : as. washiug suc^ 
ceaded washiugi other pits were dug and filled; so 
that the whole gafdeui a small portion ohly excepted^ 
hBs in this manner been watered and enriched : that 
amall portion remains tt visibie demonstration of tlie uti-» 
ilty of this mauure* There vegetation is still languid $ 
while the residue of the garden^ invigorated by the suds 
«aly, annually exhibits a luxuriance almost equal to any 
this fertile neighbourhood can produce. 



Beynarks, by the Rev^ T» Falconer* 

1. The above important experinient may perhaps re-» 
mind the reader of the principal ingredients of the oil 
compost, suggested by Dr. Hunter of York. In the simple 
fluid manure we have an animal oil, pot^h, and water ; in 
the compost are the same oil and the same alkali, but nei-* 
ther of them periiaps in so pure a state as in the manurei 
with the addition of " fresh horse-dung/' The fresh 
horse-dung is added, in order to produce ^' heat and fer<» 
mentation ;'' and a delay of ^^ six montl^s*' is supposed to 
be necessary, to make the compost '^ fit for use.'' Ail^ 
however, that seems to be gained by the horse-ddng is the 
animal oil, which may be united to the alkali during the 
pro cess of fermentation, the straw, which in the fermen- 
tation' of the compost will bind the mass together, and 
when decomposed on the ground, will afford a small sup-» 
ply^ of vegetable matter. If we make the comparison 
ttrictly accurate on the other side, we may observe^ that 
Sn the fluid manure there must be an increased quantity 
of animal matter in the water, after it has been used for 
tile purpose of washing linen. 

^ The 
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The experiment then shews whjrt is the adranfage of 
the application of the oil and alkali only, as a n Anare ; 
and perhaps the delay of " six mouths" in p repar i ng the 
compost would not be compensated hy any stiperior effi** 
cacy that may be expected to arise from the cotnbinaudrt 
of the horse-dung. 

It also appears from the experiment, that the com- 
post is a more useful discovery than Dr. Hunter himself 
could justly infer from his own hmited experience of Hil 
^ects. ' • 

2, This mixture V)f an oil and an alkali faks been inore 
generally known than adopted, as a remedy against the 
insects which infest wall fruit-trees. It will dislodge 
and destroy the insects, which have already formed their 
nests and bred among the leaves. When used in the 
early part of the year, it seems to prevent the insect^ 
ftom settling upon them ; but whether by rendering the 
surface of the leaf disagi*ee«ble to the bodies of the zxn^ 
Bials, and thus repelling them, or by neutralizing the 
acid they deposit, and thus preventing the leaf from con* 
tracting into a necessary form for their reception; I can* 
not presume to determine. One of the modes by which 
this mixture indirectly contributes to the fertility of thi 
ground, may be by its destruction of the insects whicK 
prey upon the plants. 

It is also, I think, to be preferred to the lime*wator,' 
or the wood-ashes and lime^ which Mr. Forsyth recom* 
mends to be used for the removal of insects. It is pre^ 
ferable to the lime-water and the lime, because Kml) 
Joses its causticity, and with that its efficacy, by, expc* 
sure to air, and must consequently be frequently applied^ ' 
and to the dredging tlie leaves with the fine dust of wood-* 
ashes and lime, because tlie same effect is prodnced by 
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the mixture without the same labour, and is obtained 
without expense. 

Mr. Speechley, in his treatise on the Vine, published 
in 1796, has used this mixture with great success; but 
he has applied it awkwardly and wastcfuUy. He directs 
it to be poured from a ladder out of ^^ a watering-pot 
over both trees and wall, beginning at the top of the 
wall, and bringing it on in courses from top to bottom/' 
Page 161. Mr. Speechley is not the first person who 
has thought of this' application of the mixture. It is s^ 
Uxt which has been long known and neglected. • 

A considerable extent of wall may be washed by means 
of a common garden^pump in a short time \ and this 
operation should be repeated as pften as a supply of thQ 
mixture can be procured \ or if the water of a vixishing 
cannot be had, a quantity of potash of commerce dis- 
aoived in water may be substituted *^, The washing of 
the trees and wall twice a week for three or four weeks 
in the Sfuring will be sufficient to secure them from tl^ 
i^uries of these insects. 

On the whole, then, this must be considered as a va« 
Inable manure, as it can be obtained easily, at small ex« 
pense, and in large quantities ; and when its nature is 
well understood, will probably be no less esteemed by 
the fkrmer than horse-dung. To the gardener, as* well 
as to the former, it is useful, mixed with mould, as a 
fertilixing compost ; or when fluid may be applied tq 
lis fruit-walls, as a wash &tal to the noxious l;>rood of 
predatory iiisects, 

"* Mr. Spcecblej usei his mij[ture wfum to soak ti^e shmU, aad" 
w»b ^e wall more eftbctuailj. 
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fhe Bafcerian Lecture^ on sojne new Phenomena of themi- 
cat Changes produced bj/ Electricity ^ particularly the 
Decomposition of the fixed Alkalies^ and the Exhibition 
qf the new Substances which constitute their Bases : and^ 
on the general Nature of alkaline Bodies. 

By Humphry Davy, Esq. Sec. B. S. M. B. I. A. 

» 

Frcto the Transactions of the Phulosopisical Society 

of LONJOON. 

I. Introduction. 

Xn the Bakerian Lecture which I had the honour of 
presenting to the Royal Society last year, I described a 
number of decompositions and chemical changes pr9- 
ducM in substances of known composition by electricity^ 
, and I ventured to conclude, from the general principles 
on which the phenomena were capable of being explain- 
ed, that the new methods of investigation promised to 
lead to A more intimate knowledge than had hitherto 
been obtained, concerning the true elements of bodies. 

This conjecture, then sanctioned only by strong ana,- 
logics, I am now happy to be able to support by some 
c<Miblui!ve facts. In the course of a laborious experi- 
mentkl application of the powers of electro<cheniical 
analy^, to bodies which have appeared simple when ex^ 
amined by common chemical agents, or which at least 
have never been decomposed, it\has been my good for- 
tune to obtain new and singular results. 

Such of the scries of experiments as are in a tolerably 
mature state, and capable of being arranged in a con- 
nected order, I shall detail in the following sections ; 
particularly those which demonstrate the decomposition 
and composition of the fixed alkalies, and the production 
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of the new and extraordiuary bodies which constitute 
their bases. 

In speaking of novel metliods oif investigation, I sliall 
not fear to be minute. When the common means of 
chemical research have been employed, I shall mention 
only results. A historical detail of the progress of the 
investigation, of all the difficulties that occurred, and of 
the manner in which they were overcome, and of all tlije 
nianipulations employed, would far exceed the limits as- 
signed to this. Lecture. It is proper to state, however, 
that when general facts are mentioned, they are such 
only as have been deduced from processes carefully per-» 
formed, and often repeated. 

II. On the Methods used for the Decoynposition of the fixed 

Alkalies. 

The researches I had made on tlic decomposition of 
acids, and of alkaline and earthy neutral compounds, 
proved that the powers of electrical decomposition were 
prO|3ortional to tlie strength of the opposite electricities 
in the circuit, and to the conducting power and degree 
of concentration of the materials employed. 

In the first attempts that I made on the decomposition 
of the fixed alkalies, I acted upon aqueous solutions of 
potash a.nd soda, saturated at comn^on temperatures, by 
the highest electrical power I could command, and 
which was produced by a combination of Voltaic bat- 
teries belonging to the Royal Institution, containing 24 
plates of copper and zinc of 12 inches square, 100 plates 
of 6 inches, and 1 50 of 4 inches square, charged wi^h 
solutions of alum and nitrous acid ; but in these case^, 
thotigli there was a high intensity of action, the water of 
die solutions alone was affected^ and hydrogen and o$-% 
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ygcn disenga^d with the production of much hfeat and 
violent effervejjcence, . . 

The presonc.e of water appe^aripg thus to preveatany , 
decomposition, 1 useil potash in igiieoutt fusion. By ; 
means of a stream of oxygen ga« from a gasometer ap* . 
plied to the flame of a spirit lamp, which was thrown oa 
a platiua spoon containing potash, this alkali was kept, 
for some minutes iii a strong red, heat, and in a state of 
perfect fluidity. The six)on was preserved in communi-, , 
cation with the positive side of the battiery of the pow^ 
of 100 of 6 inches, highly charged ; and the conneetion 
from the negative side was made by a platina ivijre. 

By tliis arrangement some brilliant phenomena were 
produced. The potash appeared a conductor in a high 
degree, and as long as the communication was pre- 
served, a most intense light was exhibited at the nega- 
tive wire, and a column of flame, which seemed to be 
owing to the deyelopemeiU of combustible matter, arose 
from the point of contact. 

When the order was changed, so that the platina 
spoon was made negative, a vivid and constant light 
appeared at the opposite point : there was no eflfect of 
inflammation round it \ but aeriform globules, which in- 
flamed in the atmosphere, rose through the potasli* 

The platina, as might have been expected, was con- 
siderably acted upon ; and in the cases when it had 
been negative, in the highest degree- 

The alkali was apparently dry in tliis experi^lexlt9 
and it seemed probable that the inflammable matter 
arose from its decomposition. The residual potash was 
unaltered'; it contained indeed a number of dark grey 
metaUic particles, but tliese proved to be derived from 
the platina. 

I 
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I tri^ MVeml eirperiiftenta to the eleetirittfckm of pM* 
adi rendered fluid by beat^ witb the bopes of being ablft 
to ci^ect tbe eombuAtible matter) but witbovit soceeak ; 
and I otily attained my object^ by employifig electricity 
aa the common agtnt for fasion and decomposition* 

Tbongb potgsb, perfectly dried by ignition^ ia a non« 
cOttditctor, yet it is rendered a conductor by a veiy 
idight addition of moisture, vrhfeh does not perceptibly 
destroy its aggregation \ and in this state it readily fuaca 
and decomposes by strong electrical powenk 

A small piece of pure potash^ ^ich had been ex* 
posed for a few seconds to the atmosphere, so as to giir# 
inducting power to the surface, was placed upon an 
insulated disc of platiua, connected with the negative 
side of the battery of the power of 250 of 6 and 4, in a 
state of intense activity ; and a platina wire, communis 
eating vnth th6 positive side, was brought in contact with 
the upper surface of the alkali. The whole apparatus 
was in the open atmosphere. 

Under tiicsc circumstances a virid action was soon ob- 
served to take place. The potash began to fuse at both 
its points of electrization. There was a violent effer* 
vescencc at tlie upper surface ; at the lower, or nega* 
live surface, there was no liberation of clastic fluid ; but 
tanall globules, having a high metallic lustre, and being 
precisely similar in visible characters to quicksilver, ap* 
pcared^ some of which burnt with explosion and bright 
jame as soon r.s tliey were formed, and others remained^ 
and were merely tarnished, and finally covered by a 
white film, which formed on their surfaces. 

These g;lobule^ numerous experiments soon shewed 
to be the subsloiire I was in sc/irch of, and a peculiar 
inflaraniable prinriple the biisis of potash. I found that 
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Ib0 pl^tina was in no way connepted with the Tes^^ 
except «B the m^um for exhibiting the electrical pgw^ 
crs of decomposition ; and a substance of the same Iuq4 
was pitMiaced when piecei^ of copper^ tk\i\Qry gpl4j piUm- 
)>^g^ or even c^iiaxpoal^ w^e employed for cQi^pletiiiy 
the 'circuit. ^ 

Tbi9 phenomenon wa$ independent of th^ presence of 
lur; I fpnod ihat it took place when the »11^ w^sin 
the vacuum of an exhausted receiver. 

The substance was likewise produced from potaiji 
fused by means of a lamp, in glass tubes confined b/ 
mercury, ;uid furnished with hermetically inserted pk-f 
tina wires^ by which the electrical action was transmit* 
ted. But this operation could not be carried on for any 
considerable time ; the glass was rapidly dissolred bj 
the a^on of the alkali, and this substance soon peiia*^ 
trated through the body of the tube. 

Soda, when acted upon in the same manner as potash^ 
exhibited an analogous result; but the decomposidraa 
demanded greater intensity of action in the batteries^ or 
the alkali was required to be in much tliinner and smaller 
pieces. With the battery of 100 of 6 inches in full ac« 
tivity i obtained good results from pieces of potask 
weighing from 40 to 70 grains, aiul of a thickness whiek 
Viade the distance of the electrified metallic surface! 
nearlji' a quarter of an inch ; but with a similar power it 
was impossible to produce the effects of decomposition 
on pie<^ of soda of more than 1 5 ior 20 grains in weighty 
and that only when the distance between the wires was 
about one-eighth or one-tenth of an inch. 

The substanee produced from potash remained fluid 
at tlie temperature of the atmosphere at the time of its 
production ; that from soda, which was fluid in tlie de- 
gree 



129 On the Decompotition'^nd 

gree of beat of die alkali* dm-in^ its fonnatidn, 1>ecanie 
solid OB coolingy aod appeared having the kistre of 

• When the power of 250 was used, with a very high 
fbarga for-^the decQin position t)f sodo^ 4he -globules often 
burut at the moment of their formation, and sohietimes 
mleRtly exploded and separated into smatler globuiles, 
which flew with great velocity -through the air inr a state 
of vivid coml)ustion5 pvoduciug a beautiful effect of con* 

tinued jets of (ire. 

■ • • • . • 

ni: Theory of the Decomposition (f the fixed ATkalits; their 

€&mj)o$irionittrid Production/ 

r 

. As in all decompositioas of comporond substances 
which I had previously ' examined, at the same, time that . 
combustible bases were, developed at die negative sur* 
face in the electrical circuit,, oxygen was produced, and 
ecc^ved or carried into combination at the positive sur^ 
face^ it was reasonable to condudc that this substance 
was generated in a similar manner by^ the electrical ac- 
tion upon the alkalies ; and a number of experiments 
joade above mercury, with tlie apparatus for excluding 
jexternal air^ proved that this was tlie case. 
; .When solid potash,, or' soda in its conducting states 
was included in glass tubes furnished with electrified 
fJatina wires, the . new substances were generated at 
%i\Q negative surfaces ; the gas given out at the othe>: 
buxFace proved by tbe most delicate ;examinatiou,to be 
pure oxj'^gen ; and unless ati excess of water was prer 
sent, rto gas was evolved from the negative surface. 
; In the synthetical experiments, a. perfect coincidence 
likewise will be found. 

I mei>- 
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I mentioned that the metalUc lustre of the substance 
firom potash immediately became destroyed in. the atmo«* 
sphere, and that a white crust formed upon it. Thisi 
crust I soon found to be pure potash, which immedi- 
ately deliquesced, and new quantities were formed, whic;k- 
in their turn attracted moisture from the atmosphere till 
the whole globule disappeared, and assumed the form o£ 
a saturated solution of potash *. 

. When globules were placed in appropriate tubes con- 
taining common air or oxygen gas confined by m^«. 
cury, an absorption of oxygen took place ; a crust of 
alkali instantly formed upon the globule ; but from the 
want of moisture for its solution the process stopped, the 
interior being defended from the action of the gas. 

With the substance from soda, the appearances and 
effects were analogous. 

When the substances were strongly heated, confinedi; 
in given portions of oxygen, a rapid combustion with a 
brilliant white flame was produced, and the metallm 
gloliules were found converted into a white and soli4r 
sows, which in the case of the substance from p6taib. 
was found to be potash, and in the case of that from 
soda, soda. 

Oi^gen gas was absorbed in this operation, and no« 
thing emitted which affected the purity of the residual air« 

* Water likewise is decompoted in the process. We shall hereafter 
SM that the bases of the fixed alkalies act upon this substance irith 
mater energy than any other known bodies. The minute theory 
•f the oxydation of the bases of the alkalies in the free air, is thist 
oxygen, g^t is' first attracted by them, and alkali formed. This 
alkali speedily absorbs water. This water is again decomposed. 
Bence, during the conversion of a globule into alkaline solution, 
fliefe if a constant and rapid disengagement of small quantities of 

Vot. XIli~SECt)ND Series. % The 
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■. The alkalies produced were apparently dry, or at least 
contained no more moisture than might well be con-» 
-eeived to exist in the oxygen gas absorbed ; and their 
weights considerably ei^ceeded those of the combustible 
matters consimied. 

The processes on wl^ich these conclusions are founded 
will be fully described hereafter, when the minute details 
which are necessary will be explained, and the propor-* 
lions of exygen, and of the respective inflammable sub^ 
stances which enter into union to form tlie fixed alkalies, 
#ill be given# 

, It appears then, that in these facts ther^ is the same 
#^idence for the decomposition of potash and soda into 
oxygen and two peculiar substances, as there is for the 
dtecomposition of sulphuric and phosphoric acids and tlio 
metallic oxycis into oxygen and their respective com* 
liastible bases. 

• In the analytical experiments, no substances capable 
eli decomposition are present but the alkalies and a mi* 
itvite portion of moisture ; which seems in no other way 
#j^ntial to ^le result than in rendering them* conductors 
Al the surface : for the new substances are not generated 
till the interior, which is diy^ begins to be fused } they 
explode when in rising through the fused alkali they 
<ome in contact with the heated moistened sur&ee ; they 
cannot be produced from crystallized alkalies, which 
contain much water; and the effect produced by the 
electrization of ignited potash, which contains no sen* 
sible quantity of water, confirms the opinion of their 
formation independently of the presence of this sub- 
stance. 

The combustible bases of the fixed alkalies seem to be 
repelled as other combustible substances^ by positively 

- • ' '■• electrified 
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electrified aurface% and attracted l^y negatively dfectci-i 
fled surfaces^ and the oxygen foUoifif^ the contrary 
order * y or die oxygen being naturally possei^sed of 
the negative energy, and the bases of the positive, dst. 
not remain in combination wlien either of them is broughfe. 
into an electrical state opposite to its natural on^. -Ja 
the synthesiS| on the contrary, the natural energies 19ft 
attractipns pome in equilibrium with epch other; opA 
when tbese are in a low st^tQ at compoon temperature^ 
a slow combination is effected ; but nvhen tiiey are ex- 
alted by heat| a rapid union is the n^ult; and as .'in 
Qiher like cases with the production of fgre. — ^A nmnhflj 
of circumstances relating to the agencies of the bases of 
tbe alkalies will be immediately stated, and will be fou0|ll 
to offer confirmations of these generi^ conclusions. -^ 

ly. On the Properties a)id Mature of the Basis of Potash: 

After I had detected the bases of the fi;ced alkalies. I 
had considerable difficulty to preser\'e and confine them 
so as to examine their properties, and submit (hem to 
experiments ; for, like tjie alkahests imagined by the aU 
chemists, they acted more or less upon ^almost^ evejy 
body to which they were exposed. 

The fluid substance amongst all those I have tried, on 
which I find they have least effect, is receii^ly distilled 
^[laphtha. — In ^is material, when excluded from the air, 
they remain for many days without considerably chang* 
ing, and their physical properties may be easily exa- 
mined in the atmosphere when they are covered by a 
thin film of it 

The basis of potash at 60^^ FahrenMKt, the tempera- 
ture in which I first examined it, appeared, as I have 

* See Bfkkerian Leclore 1906, pt(c4?8, Phil. Traa«. for 1S07..* 
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already mentioned, in small globules possessing the ine*^ 
tallic lustre, opaoity, and general appearance of mer^ 
eury ; so that when a globule pf mercury Avas placed . 
near a globule of the peculiar substance, it was not pos- 
sible to detect a difference by the eye. 
•'At 600 Fahrenheit it is however only imperfectly fluids 
for it <)oes not readily run* into a globule when its shape 
ia altered ; at 70« it becomes more A\iid ; and at lOQo iu 
fluidity is perfect,- so that different globules may be 
easily made to run into one. At 500 Fahrenheit it be^ 
f^Mnds a soft and malleable solid, which has the lustre oC 
poli;shed silvery and at about the freezing point oi wa^ 
ter it becomes- harder and brittle, and when brokea ia 
fragments, • exhibitii a ci^ystalUzed texture, which in- iite 

• microscope seems coinposed of beautiful facets of a per-i 
feet whiteness and high metallic splendoun 

To be converted into vapour, it requires a tempera* 
tnre approaching that of the red heat ; and when th^ 
experiment is conducted under proper circumstances, it 
13 found unaltered after distillation. 

It is a perfect conductor of electricity. When a spark 
from the Voltaic lattery of 100 of 6 inches is taken upo^ 
a Urge globule in th^ atmosphere^ the light is green, 
. and combi^stion takes place at the point of C9ntact oi^y. 
When a small globule is used, it is completely dissipated 
with explosion accompanied by a most vivi4 flame, into 
alkaline fumes. 

It is an excellent conductor of beat 

■Resembling the mfetals in all these sensible properties, 
\t is however reiyarkably different from any of them in 

* specific gravity ; I found that it rose to the surface of 
naplitha'distilled from jjetroleum, and of which the spe- 
eific gravity was 861, and it did net sunk in doubly dis* 

tille^ 
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tifled naphtha, the specific gravity of which was about 
770, that of water being considered- as 1. The soiali 
quantities in wnicn it is produced by the highest electri^i 
cal powers^ rendered it very difficult to determine thia 
quality ^vith minute pi'ecision, I endeavoured to gaift 
approximations on the subject by comparing the weights 
of perfectly equal globules; of tlie basis of potash aaA 
mercurj- . I used the very delicate balance of the Royal 
Institution, which when loaded with the quantities I 
employed,- and of which the mercury never exceedajl 
tl^n grains, is sensible at least to the Winr of a grwi. 
Taking the mean of 4 experiments, condiicted wili^ 
great care, its specific gravity at 62° Fahrenheit, is to 
chat of mercury as 10 to 223, which gives a proportion 
^io that of water nearly as 6 to 10; so that it is the 
lightest fluid body known. In its solid form it is a litde 
heavier, but even in this state when cooled to 40^ Fali«» 
renheit, it swims in the double distilled naphtha. .-.. 

The chemical relation^ of the basis of potash are stiH 
more extraordinary than its physical ones. 

I have already mentioned its alkalization and <:ombu8- 
tion in oxygen gas. — It combines with oxygen slowljr 
^nd without flame at all temperatures that I have tried 
belpw that of its vaporization. — But at this temperatuie 
combustion takes place, and the light is of a brUliaut 
whiteness and the beat intense. When heated slowly in 
a quantity of oxygen gas not sufficient for its ^mplete 
conversion into potash, and at a tempei'ature inadequate 
%o its inflammation, • 400^ Fahrenheit for instance, its 
tint chanjges to that of a red brown, and when the heat 
is withdrawn, all the oxj-gen is found to be absorbed, 
^d-a solid i$ forngtedof a greyish colour, which partly 
fonsfists of potaiii and partly of the basis of potash 

ia 



13% On the DecatHposkiou and * 

ID. a lovffer degree of oxygenatiotl^ and which bec(HBe» 
potash by being exposed to water, or by being again 
Ibeated in fresh quantities of air. 

The substance coQsistiug of the baais of |)otash cpm^ 
Uned with an under-prDportieu of oxygen, may likewise 
W foimed by fusing dry potash and its basis together 
voder proper circumstances. — ^The basis rapidly loses its 
lEietallic splendour; the two substance^ unite into a 
compound, of a red brown colour when fluid, and of ii* 
dark grey hue when solid ; and this compound soon ab* 
sorbs its full proportion of oxygen when exposed to the 
air, and is wholly converted into potasli. 

And the same body is often formed in the ai^ytic^ 
cocperimeats when' the action of the electricity is inteD6e» 
and the potash much heated. r 

The basis of potash when introduced into oxjrmuriatic 
afatd gas bums spontaneously ^ith a bright red lig^t^ 
and a white salt proving to be muriate of potash ia 
!lbamaEed. 

When t globule is heated in hydrogen at a degree 
.Mow its point of vaporization, it seems to dissolve in' it, 
•fiir the globule diminishes in volume,^ and the gas ex- 
;pIodes with alkaline fumes and bright light, -when suj^ 
fered to pass into the air ; but by cooling, this spon- 
taiteoi^B detonating property is destroyed, and the basis 
:Ss either wholly or principally deposited. 

The action of the basis of potash on water exposed to 
the atmosphere is connected with some beautiful pheno- 
mena. When it is thrown upon water, or when it js 
brought into contact with a drop of water at conunon 
.temperatures, it decomposes it with great violence, ^xi 
instantaneous explosion is produced with brilliant flame^ 
and a solution of pure potash is the result. 

In 
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lu e^eriments c4^ this kind, un appearance often oc«* 
curs similar to that produced by the combustion of phos^ 
phuretted hydrogen ; a white ring of smoke, which gra-- 
dually extends as it rises into the air. 

When water is made to act up6n the basis of potadh 
out of the contact of air and preserved by means of m 
glass tube under naphtha, the decomposition is violent ; 
and there is much heat and noise, but no luminous ap- 
pearance, and the gas e\'olved when examined in the 
mercurial or water pneumatic apparatus is found to ^ 
pure hydrogen. 

When a globule of the basis of potau^ is placed upon 
ice it instantly burns with a bright flame, and a deep 
liole is made in the ice, which is found to contain a so* 
lution of potash. 

The theory of the action of the basis of potasli u^oii 
water exposed to the atmosphere, though complicated 
changes occur, is far from being obscure. The pli^ 
Homena seem to depend on the strong attractions of the 
basis for oxygen and of the potash formed for water. 
The heat, which arises from two causes, decomposition 
and combination, is sufficiently intense to produce th« 
inflainmation. Water is a bad conductor of heat; the 
globule swims exposed to air ; a part oi* it, there is the 
greatest reason to believe, is dissolved by the heated 
nascent hydrogen ; and this substance bein^ capable of 
^ontaneous inflammation, explodes, and communicates 
the efFect of combustion to any of the basis that may bi^ 
yet uncombinecL 

When a globule confined out of the contact of air i^ 
acted upon by water, the theory of decomposition is 
very simple, the heat produced is rapidly carried off, 
to that there is no ignition; ai^d a high temper itura 

b^ing 
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hciBg requisite for the solution of the basis in hydrogen 
diis combination probably does not take place, or at 
least it can have a momentary existence only. 

The production of alkali iu the decomposition of 
water by the basis of potash is demonstrated in a very 
ample and satisfactory manner by dropping a globule of 
h upon moistened paper tinged with turmeric. At the 
ooonient that the globule comes mto contact with the 
water^ it burns, and moves rapidly upon the paper, as 
if in search of moisture, leaving behind it a deep red- 
dish brown trace, and acting upon the paper precisely 
m dry caustic potash. 

So strong is the attraction of the basis of potash for 
oxygen, and so great the energy of its action upon, 
water, that it discovers and decomposes the small quan-^ 
tides of water contained in alcohol and ether, evea- 
when they are carefully purified. 

. In ether this decomposition is connected with an in- 
structive result. Potash is insoluble in tliis fluid ; and 
when the basis of potash is thrown into it, oxygen is 
furnished to ik, and hydrc^en gas disengaged, ^nd the* 
«JkaIi as it forms renders the ether white and turbid. 

In both these in&ammable compounds the energy of 
its action is proportional to the quantity of water they 
contain, and hydrogen and potash are the constant re* 
•ult. 

. The basis of potash when thrown into solutions of thei 
ininefal acids, inflames and burns on the surface. When 
it is plunged by proper means beneath the surface eiw 
t^loped in potash, surrounded by naphtha, it acts upon 
the oxygen with, the greatest intensity, and all its effects 
ijre such as may be explained from its strong affinity for 
this substance. In sulphuric acid a white saline sub« 

stance 
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stance with a yellow coating, which is probably tD^pbit^ 
of potash surrounded by sulphur, and a gat whiob haa 
the smell of sulphureous acid, and which probably ii % 
mixture of that substance with hydrogen gas» are formed. 
In nitrous acid, nitrous gas is disengaged, and nitrate of 
potash formed. 

The basis of potash readily^ combines with the simple 
inflammable solids, and with the metals ; with, phospho* ' 
reus and sulphur, it forms compounds similar to the me- 
tallic phosphurets and sulphurets. 

\Vhen it is brought in contact with a piece of phos* 
phorus, and pressed upon, there is a considerable ao« 
tion : they b^ome fluid together, burn, and produce 
phosphate of potash. Wb$n the experiment is madfe 
under4 naphtha, their combination takes place without 
the liberation of any elastic matter, and they form a , 
compound which has a considerably higher point of fa* 
sion than its two constituents, and which remains a soft 
solid in boiling naphtha. In its appearance it perfectljT 
agrees with a meuUic phosphuret, it is of the colour of 
lead, and when spread out has a lustre similar to polished 
lead. When exposed to air at common temperatures, it 
slowly combines with oxygen, and becomes phosphatie 
of potash. When heated upoi) a plate of platina, fumes 
exhale from "it, and it does not bum till it attains the 
temperature of the rapid combustion of the basis of 
potash. 

When the basis of potash is broneht in contact with 
sulphur in fusion, in tubes filled with the vapour of 
naphtha, they combine rapidly with &e evolution of heat 
and light, and a grey substance, in appearance Irkc ar* 
tificial sulphutet of iron, is formed, which if kept in fu- 
sion, rapidly dissolves the glass, and becomes bright 

Vol. XIIL-^Secon© Stau?, T brown* 
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WSiWt"' Wfcfen jfnii experiimeht is made in a glass tube 
BermiSically seated; no gas is Kberated if the tube is 
fifkiM tinSer iwercnry ; btit when it is rpade in a tube 
cohnected MfiB ia indhrtifial apparatus^ a small quantity 
ef stilpfefirettfed fij^drog^is cvoh'ed, so that the pheno^ 
xnena are similar to those produced hy the union of sul- 
phur urith the metafe in Which sulphuretted hydrogen 
ia likewise disengaged, except' that tlie ignition i^ 
stronger ♦. Wit€*i the union is effected in the atmo- 
sphere, a great inflammation takes place, and sulphuret 
rf polailh 5s 'ftrmcd. The snlphuretted basis likewise 
ghtdttally beccrmes oxygenated by exposure to die air^^ 
sihd ttltoally converted into sulphate." 

Thfe hew substance produces some extraordinary and 
ftMutifftl results with ibercury. When one psvrt of it i^ 
Udd^d to 8 or Itf parte of mercury in vqlunie at 60« Fahr 

iTfhheil, they Instantly unite and form a substance ex- 

•• • 
actly like mercui^ in colour, but which seems to have 

Jlsfa coherence, Tor small portions of i% appear as flatten- 

ed spheres, When a globule is made to touch a globule 

♦ Tbe cxiUencc of hydrogen in nulphur, is, rendered very probsH 
We by. the ingcnipus researches of M. Bertljollet Jun. Annalos de 
Cliemi>, Feyrjcr IB07, page 14^. The fact i^ almost demonstrated by 
^'cxpertihent tAicfcf I iaiw Tcniarfe hy W. Ciay^eld, Enq, at Bristol, in 
It9». Con^rfiiini^ «rid)(lQlAfortd sulphur, in weigiit in the pro- 
portion of three t^ pne f«q4jB#ed.vf;r j dry, were healed tpgetjicr in « 
retort, connected M^jth a mercurial pneumatic apparatus. At the 
moment of combination a quantity of clastic fluid was liberatecT 
iteioUntnig to 9 or t^nthn^stKe Toliime of the materials employed, 
and Whif h consisted jof «uIi»hn^ttW hydrogen mixed with sulphu- 
fVOiis acid, The first meotioirci^f roflucty there is every reason to 
1>elieYe, must be referred to the ^^ur, the last probably to the 
copper, which it is easy to conceive may fiave become slighliy and. 
f uperlicially oxydated during the processes of filing and drying by 
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\A mercury about tmce zsl I&rgGy they coml>hie wjjtb fjon- 
siJerable heat ; the cgmpouad is fluid at the map^ni|ige 
of its fonuatioii ; l^ut when cool it appears as,^ so^d ix^ 
tal» similar ia colour to silver. If \^ qp^ptilX P^ {k^ 
basis of jjotash is still farter increi^d^ so ^ to l^. via^^k, 
one-thirtieth the weight of the merc^ryf {he aj[l^jgam 
increases in hardness, and becomes brittle. The solid 
amalgam, in wluch the basis i$ in the smallest propor- 
tion, seems to consist of about one part in Wl^ifth) 4^ 
basis and 70 parts of mercury, s^nd is very sqft a^Uijl^iMU 
leable. 

When these compounds are expose^ to air^ they^ ra- 
pidly absorb oxygeai ; potash which deliquesci^. is fo;;illr 
cd ; and in a few minutes the mercury is found pure. a^d 
unaltered* 

\Vhen a globule of the amalgam is thrown iato \\'9t^t> 
it rapidly decomposes it with a hissing npi^Q : potash is 
formed, pure hydrogen disengaged^ and the mercury 
remains free« 

The fluid amalgam of mercury and this substance dis- 
solves all the metals I have exposed to it ; and in di^s 
state of union mercury acts on iron and platina. 

AVben the basis of potash is heated with gold, or sil- 
ver, or copper, in a close vessel of pure glass, it rapidly 
acts upon them' ; and when the compounds are thrown 
into water this fluid is decomj^osed, potash ^formed, ^nd 
the metals appear to be separated unaltered. 

The basis of potash combines with fusible metal, and 
forms an alloy mth it, which has a higher point of fusion 
than the fusible metal. 

The action of the basis of potash upon the inflamma* 
ble Qi]y compound bodies, confirms the other facts of the 
strength of its attraction for oxygen. 

r2 On 



OtttHpbdst cdoariets tod recently distiUed, as I have 
ibcady fsidt it baa very little power of action ; bat in 
•aphtha that haa been exposed to the air it soon oxydates» 
and alkali it fiMrmed, which unites with the naphtha into 
% brown soap that eoUects round the globnle. 

On the concrete oils, (tallow, q>ennacetiy wax, for iiip 
atance,) when heated, it acts slowly, coaly matter is de- 
poaited, a. little gas * is evolved, aird a soap«is formed ; 
-but in these cases it b necessary that a large quantity of 
ikkit oil be employed. On the fluid fixed oils it produces 
the same effects, but more slowly. 
- By heat likewise it rapidly decomposes the vdatile 
oils ; alkali \& formed, a small quantity of gas is evolved, 
•and charcoal is deposited. 

When the ba^s of potash is thrown into canyphor iu 
fusion, ^the camphor soon becomes blackened, no gas is 

liberated in the process of decomposition, and a sapona- 

• 

* When a globule of the basis of potash is iiitrodiiced~iato any af 
mt Exed oils heated, the first product is pure hydrogen which arises 
from the decomposition of the water absorbed by the crust of potash 
4iirkig the exposure to the atmosphere. The gas involved, when the 
globule is freed from this crust, I hare found to be carbonated by- 
4rogen requiriag more than an equal bulk of oxygen gas lor its 
complete saturation by explosion. I have made a great num1>er of 
experiments, which it would be foreign to the object of this lecture 
to give in minute detail, on the agencies of the basis of potash on 
throils. Some anomalie* occurred which led to the enquiry, and 
tiic result was ficrfcctly conclusive. Olive oil, oil of turpentine, and' 
naphtha, when decomposed by beat^ exhibited as products different 
proportions of charcoal, heavy inflammable gas, cmpyreumatic oily 
matter, and water, so that the cxiilence of oxygen in them was fully 
proTwl ; and accurate indications of the proportions of their elc- 
■icn(«) Hii^ht be i^iincd bv their decomposition hy the basis of pot« 
ash. Naphtha of all furnished least water and carbonic acid, and oil 
of turpentine the mosl. 

ceous 
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ceotis compound is formed; whicb neemi'to dhew dbifc 
camphor contains more oxygen than the vobtite oil^ ^' 

The basis of potash readily reduces metallic oxydt 
irhen heated in oontact with them. When a small qoaii* 
tity of the oxyd of iron was heated with it, to a 
perature approaching its point of distillation, there 
a Ttf^d action ; alkaU and gvey metallic particles, wkiell 
dissolved with cfFervesconce in muriatic acid, appeared. 
The oxyds of lead and the oxyds of tin were revived st&l 
more rapidly ; and when the basis of potash was in ex- 
cess, an alloy was formed with the revived metal* 

In consequence of this property, the basis of potash 
readily decomposes flint glass and green glass, by a gen* 
tie heat ; alkali is immediately formed by oxygen from 
the oxyds, which dissolves the glass, and a new sur&oe 
ia soon exposed to the agent. 

At a red heat even the purest glass is altered by the 
basis of potash : the oxygen in the alkali of the glass 
seems to be divided between the two bases, fhe basis of 
potash and the alkaline basis in the glass, and oxyds, in 
the first degree of oxygenation, are the result. When 
the basis of potash is heated in tubes made of plate gits 
filled with the vapour of naphtha, it first acts upon tife 
small quantity of the oxyds of cobalt and manganese in 
the interior surface of the glass, and a portion of alkafi 
is formed. As the heat approaches to redness it begins 
to rise in vapour, and condenses in the colder parts of 
the tube ; but at the point where -the heat is strongest, a 
part of the vapour seems to penetrate tlie glass, renderi^ 
ing it of a deep red-brown toiourj and by repeatedly 
distilling and heating tlie substance in a close tube||f 
this kind, it finally loses its metallic form, and a thick 
brown crust, V/hich slowly decomposes water, and whtck 

combines 



l|0«lI>iMi with oiqrgeo when e^pov^d ta aif fenning 
iDuU, Uws the ipteiior of tbe tuW, ^d in maov' psas 
i» Amnd peneCF^^i^ through hs substance ^ 
» Jtt jtty iii9t cxpmmeotf oif the dititUatioii of the bftsis 
flf patB«b, I bad great difl^culty in aipcoimting ior these 
yhenoDieri;^ ; but the luiovledge of the siibsuoce k 
§xtcm in its fiivfe degree o£ niiiOD with ox^'gen> afforded 

♦ falta&etory explanation. 
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.EBECCA CniNG, of Rush Common, in the parish of 
St. Mary Lambeth, in the coimty of Surrey, widow of 
John Ching, late of Cheapside, in the City of London, 
Apothecary; for certain improvements in a medicine now 
called ChiDg's worm-destroying lozenges, for which her 
^aid late husband obtained letters patent, bearing date 
June 28, 1796. Dated May 7, 1808. Specification to 
he enrolled within one month. 

John Harriott, of VVapping, in the county of Mid- 
dlesex, Elsq. ; for a new fire-escape, or machinery to be 
used in case of fire. Dated May 10, 1808. Specification 
to be enrolled within one month. 

William Hunt, of the Brades, in the parisli of Row- 
ley Regis, in the county of Stafford, Iron Master ; for 

* This IS the more obvious explanation in the present state of our 
fkioirledj^e ; bat it is more than probable that the silex of the glwa 
ittemm snficrs some chan^, and probably decomposition. The sub- 
Jttt'ijbppe to LeabJe to resume oa another occasion. 

. .. a method 



m method of rolRbg /t^emMb 9t platd of troweb 
from pieces of ^ther Wfeter^i sheer, or cast-^steel; 
of a ^u&re or ite&rl^ square, ot obloxrg form. D^teA 
May 10, 1803r S{>ecification to be enrolled within one 

month- '"^ 

JoHK Watson, late of Bury-jjlace, Bloomshnry, ia 
the county of Middlesex, Gent, bnt now a prxsonter M 
the King's-bcnch Prison ; for certain improvements hi 
the art of soap-making, by which the article i« in several 
respects ameliorated. Dated May TO, 1 80$, Specii-^ 
cation to be eni?oUed ^vithin one month. 

Chester Gould, of the parish of St. Luke, Old-^ 
street, in the county of MitWtescx, Gent for d^rtain 
improvements in the construction of a machine i6k 
washing or cleansing linen and various other articlcffli^ 
]3at^d May 17, 1808« Speciiication to be enrolled 
within four months. 

Wii^UAM Cong RE VE, of Garden-court, Temple, \ti 
the county of Middlesex, Esquire; for a gun-cari 
riage of the simplest construction, either for iand .Or 
seasenice, calculated to reduce very consideiably tiM 
kbour of working the gmis, to produce a smooth atid 
e\'eo iiecoil, and .to prevent the violent action that Ukm 
place in common carriages when the gun is fired ; at th# 
same time the carriage is of much lighter, less expen- 
sive construction, and less liable to be struck and splin^ 
tered by the enemy's shot, as presenting much less sur- 
face ; when a{)plied to the sea-service, it allows, more- 
over, of a very considerable reduction in the size of tho 
port. Dated May 24, 1808.- Specification to be en- 
rolled within on^ month. 

John 
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John Stedi^un, oC Hortoa Kirby, in , the county of 
Kent, Fanner ; for a pgtten and clog of infinite utility 
tnd ease to such persons wbd may wear them. Dated 
^ay 24, 1808. Specification to be enrolled within one 
notitb. 

WujLiAM Henry Potter, of No. 5, Pemberton-row, 
CrOagb-square, in the City of London, Flute-maker ; 
Sir certain new improvements in German flutes and 
other wind musical instruments. Dated May 28, 1808. 
I^pecificatiou to be enrolled within one month. 

Joseph Willmore, of Birmingham, in the county 6i 

Warwick, Silversmith ; and John Tonks, of the same 

place» Plater ; for a new method and processes in the 

swnu£atcturing of nails. Dated May 28, 1808. Specifi- 

-catiQu to be enrolled within one month. 

Robert Ransome, of Ipswich, in the county of Suf- 
fcikf Iron-founder ; for his improvements on the wheel 
and swing plough. Dated May 30, 1808. Specifixra- 
tion to be enrolled within one month. 

David Thomas, of Featherslone-buildings, in the 
county of Middlesex, Gentleman ; for a perforated ves* 
t«Af percolater and frame, for making or preparing pot- 
table coffee. Dated May SO, 1808. SpecificatioD to be 
illed within one month. 
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J^cificaiim of the Patent granted to Thomas Jeffeeson, 
qf the Parish of Saint Saviour, Soutkaeark, in the Catrntj/ 
^ Surrey y Tanner and Zeaiher-dressery Joseph Elus, 
of the soine Place and Trade, and Alexander Gallo* 
WAY, of the Parish of Saint Andrew, HoUxym, in tf^ 
County of Middlesex, Machinist and Engineer ; for a 
Machine or Machines for the Purpose of finishing, glttm 
zing, and glossing, of Leather. 

Dated March 7, 1808. 
With a Plate. 

JL O all to whom these presents shall come, &e. 
Now KNOW YE, that in compliance with the said pro^ 
viso, I the said Alexander Galbl?ay do hereby declare^ 
that our said invention is particularly described and si^ 
certauied in and by the drawings thereof hereunto atv^ 
iiexed« In witness whereof^ &c. 

Independent of the combination of the several parts of 
ottr machine, as represented in the -perspective view of 
iU ^ giwn in Fig. 1, (Plate VI.) the peculiar principtes 
^ Vol. XIIL — Second Series. U and 
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and properties of our invention consist, first, in placing 
any convenient number of glazing or graining cylindri- 
cal rollers, (or of any other convenient form for a glazer 
or grainer) at the extreme diameter .of the wheels, or 
circular plates to which they are connected, with the 
ability of extending or contracting the distance of the 
extreme of each roller or glazer from the center of the 
wheels or plates to which they are joined, by any suit- 
able machinery capable of promoting aa accurate ad- 
justment of the rollers or glazers over the whole extent 
of their length ; which properties insure the same cor- 
rectness of adjustment to any number of rollers or 
glazers, by which they are rendered capable of tra- 
versing in one and the same circle, bearing in all 
their parts upon any curve of the same radius which they 
describe. A body of rollers or glazers so placed upon a 
Tevolving spindle, axle, or shaft, act as so many bur- 
' nishers, glazers or grainers, on any docile surface with 
which they come in contact ; the degree of gloss which 
their friction will necessarily create will depend entirely 
on the velocity, pressure, and the quality of the mate- 
rial on which they may at any time operate* 

Secondly : In the construction of the table which re- 
ceives or supports the leather while the glazing rollers, 
burnishers or grainers act on it, at all times it must be 
.carefully observed that the extreme of the glazing 
rollers, while connected to the revolving shaft, describe a 
circle suitable to the curve of the table, and that most ac^ 
xurately, When the rollers or glazers are thus adjusted 
to the table, it is brought up to any required degree ^ 
• contact wi|ii tlicm, having the leather to be glassed 
placed )>etween thein and thp table ; the Igather being 
(bereii> subject to imy degree of discretiomry pr^uf^ 

wbiob 
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which the operator may determine on. The taBIe'cbinhig;'' 
up or approaching in a discretionary manner/ the revolr- 
Ing shaft Yiot only enables the leather to be-passed across,- 
^nt down the table in any required direction; while die 
toller-shaft is moving at any rate of velocity ; the quan* 
tity of any skin of leather to be glazed |tt a revolution of 
the roller-shaft will depend on the length of the glazing 
roller/ the length of the skin lying on the table, and the 
speed with which it is moved across the table to feed 
the operation of the glaszing rollers. The discretionary 
approach of the table to the roller-shaft secures also the 
whole surface of any skin of leather being perfectly 
glazed or grained (whichever may be required) notwith^ 
standing any inequality in its substance, as tlie table ac^ 
commodates such inequalities by advancing to, and re- 
peating from, the revolving shaft as often as the ine- 
qualities in the substance of the leather may occuK 
•Under all' circumstances of inequality in the thickness 
of the leatlier, it is still, however, by the discretionary 
power of the table, at all times capable pf creating an 
uniformity of pressure, if requisite, which contributes, 
largely to produce an uniformity of gloss o^Ner the whole 
surface of any skin of leather, notwithstanding the in- 
equalities of substance and the impediments of holes 
which many skins of leather possess. 
*; Thirdly : In adopting a discretionary means which 
shall determine the exact degree of contact to which 
the table shall approach the roller-shaft, the apparatus 
for securing this object we denominate the Tablt Guide 
■ or Siop' By the application of this apparatus the ta* 
bie 18 prevented from running in upon the rollers wh^i 
the force to bring the table up to them is applied, 
beiides protecting the leather to be gliused fipom beipg 

U 2 injured ' 
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if^ich cra^te tboii^ uid ^ n t »tipos cin the leather wlucfai 
^ew teldom or ever be ecadiwted completely Iqr any 
fH^pequeot degree of e^ertiaa wlnob may Im dcveied tei 

^ The principlesr of our mrentipn magr be redeced tinir 
4er three general heads : First, the facility with whicb 
any number of glazing rollers are made, to traverse ini 
ene precise channel ; and the readieesa with which ani 
^justment of aU their parts is prodoced. SecoDdlyy 
the table which supports the leather possessing an am->. 
jlljtude of discretionary power to approach to, and re^^^ 
oede from> the roUer-shaft at pleasure, with the fuU 
power of resisting the pressure of the rollers in any 
given ratio, between the impeller and the retarder*. 
Thirdly, the application of an adjustable stop to the 
table, which determines bow near the table shall ap«i 
proach the rollers, and which furnishes a complete pro-* 
lection to the rollers and the leather against any e&rt 
#f advance which may be directed to the table. In what- 
ever way these properties or principles can be atchieved 
or obtained we regard as our invention. 
„ Among the various ways which have presented theai-% 
ijelyes to our view during a period of considerable ex* 
perience, trouble and e^ence, we have selected those 
niodes of combining our pancipies in the formation, of a 
qutchjUie or maehinea which we conceived the mostadU 
IPantageotts, permanent and simple ; and these are cod« 
twined and illustrated in the respective drawioga here^ 
ontoanne^ed^ whidi' I ahaii hereafter particulariy ex* 
yjfl^n. iind describe* 

This machine maybe worked \pf manual Ibrce, er hf 
any knonoi engine of pover : a. hocss is- e<|uala^4Jb^ 

wodking 
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woskiDg of two maclHnes, combined as the onA^Syft^'ri^ 
preieDted .by the p^rgptetive^ dnmag in Fig. I, whidip'^ 
luider the management of two men, will glaze, gndii^'' 
and finish a number of ekins of leather equal to^tfae«iiMi^ 
steady, assiduous, and successful exertions of a dozen ef^ 
men ; and that too in a style of workmanship not oolj' 
equal, but superipr to what can be done in the ordBnar^ 
fiiodes of finishing leather. 

Fig. 2, a view of the noller^s shaft, with all its con- 
comitant apparatus. B B the shaft, made very strong ' 
of wrought iron, and about five feet long, widi hardeneit 
steel hollow centers, which revolve on the steel center 
screws C C, which pass through the uprights of tbe 
main frame A A, and which adjust the shaft to that de^ 
gree of tightness where its rotation is freely allowed, jfjt 
wherein 'no share of lateral motion is admitted betweea 
the screws C C ; and tliese are locked in the uprights of 
the main wood frame A A by the counter nuts D 0*' 
Upon the middle of the shaft B B are fixed two cast^iroifc 
plates E E, of about thirty inches in diameter, and about" 
Okie inch thick, with square holes in their centers, wfaidb" 
fit upon and com^ up against the flauch of the shaft t* 
thef^e {dates are kept apart about four or five inches from * 
each other, in a parallel direction, by meaner of the 
aquare cast-^iron box F, which fit» into the settings' 
fbrmed at the back of the plate?. The plates thuft stft-- 
tioned are firmly connected to the shaft B B by meaaft 
of t, screw> nut, or key coming up against them. Ta 
dw^ external surfaces of the plates EE are connected 
fb«r, six, or more wrought iron cocks-, as at GGG<]v 
extending about two and a half inches ahovethe sur&cer 
of each plate-: in the centers of these cocks pass or tra« 
iwse'tbedrawiiif^ and puahiiiy screws U SKH^ whidr 

draw 
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4lia]Nr in and throughout the chops 1 1 1 1 «t discretioit^ 
iint chops having been prenoasly conaected to the plates 
inr the two bindmg screws K K to each chop. Upon 
^h plate are placed a conrespoiidiiig number of cocks^, 
ppshing and drawing screws, with binding sci^ews add 
chops, ail of which are statnoned directly opposite t» 
epch other on each plate, and at their roipectiye sitaa- 
tions. Between each pair of opposit'e chops IL are : 
placed the fluted rollers N N N N> of box wood, or other 
suitable material , having square holes through them into 
^hich pass the roller bolts O O O O ; these bolts, al- 
tbou^ square on their shanks, are yet round about one 
ipch from their shoulders, and they are also round about 
t^ same length at the termination of the shanks ; ioune- 
diately after which they are screwed to the length of about 
one inch, upon which the nuts P P P P fit. The roller 
holts, with the fluted rollers upon them, are enabled to 
turn in the chops I L, which produce the advantage of 
presenting the whole cylindrical surface of the rollers NN. 
N N to t)ie af tiom of glazing, by which means the whole 
of the surfaces of the rollers are brought into use as fast 
as any particular part becomes too much worn. The5;e 
rollers are fixed firmly between each pair of chops I L, 
by the screw nuts P P P P being screwed upon the roller 
holts O O O O up against the chops L L L L. 

Fig. 3 represents the roller, its bolt, Qut, coUet, and • 
its two box- wood blocks : the diameter of the roller may* 
be of any convenient size ; we, however^ have found 
that from six to three inches answers better than ei- 
ther larger or smaller sizes, because a larg^ diame- 
ter would not only be difficult to procure in boi&- 
vood of proper quality, but a larger diameter would pos« 
sess too great a leverage, which would he liable C)o 

mako 
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i&dke the bolt turn in tbe holes of the chops when m^ 
considerable pressure was applied to it ; and a smaller 
diameter than three inches would* require not only too 
great a range of adjunment in the chops, but would abb 
approach too near to the extreme of the ends of 
the chops, which circumstance would be liable to eiK 
danger the leather while glazing, bj entangling it, or 
by scratching and injuring its surface. Tbe roller N 
may be made of any length not exceeding six inches ; 
but we have found, by repeated experience, that t#b 
inches long answers better than any length we hare yet 
tried, although every length, from six to two inches, we 
have submitted to the test of frequent trials. The dis- 
tance between the external surfaces of the plates ii 
about six inches ; full one-third of which distance is oC« 
cupied by the glazing roller, and the other four inches^ or 
two thirds of the space, are filled frith the two plain bojfL 
wood blocks Q Q to the diameter of three inches, wheci 
the glazing rollers are not more than three inches and a 
half; this is the least possible difference in the diameter 
of the blocks and rollers that can be admitted. The tn^o 
blocks QQ with the fluted roller N form tog^er a^ 
length equal to the whole distance between the chops 
I L. The blocks not only save a great expense in the 
Toilers, but also possess the advantage of ranging the 
rollers upon the plates so as to take six inches of the 
width of any skin of leather in one revolution of the 
jK)ller«sbaft, as well as being able thereby alternately to 
use any two inches of the width of tbe table that are op- 
posite to the distance which the roller-plates E E oc- 
cupy. When the roller-plates £ E have six rollers 
0lounted on them, three of them may be used for the 
open^tion of rolling an, and three of them for rolling off 

witli; 



•with ; in that case, wlien the operation of ToUing dn is 
■ performing^, it will be neceassuy-to draw back the rciling 
,^ rollers^ and so vice yenA when thie operation oi rolling 
•^ is required ; in that ease it willi^be bet;ter to make 
the rolling on rollers travel ni a different channel to the 
rolling off rollers, which is an^ndvuitage obtained by the 
introduction of the blocks QQiMbesides, by shortening 
libe rollers N N N N, a laore consid^»bIe pressure of 
coarse can be applied against them than if they occu- 
pied a greater length, ki making the rollers it will be 
necessary to obsei've, that they mtist be rounded a lit- 
tie on each edge firoin the main diameter, to prevent 
their -cutting, creasing, or indenting the leather while 
itfie operation of glazing, graining, or finishing is per* 
forming. 

Fig. 4 is a section of the curv^ed table A, or segment 
flf a cylinder of about 90 degrees, more or less, made 
either of hard wood, brass^ iron, or any otlier suitable 
material, and of any convenient radius adapted to that of 
the rollers when they are attached to the main shaft BB, 
as in Fig. 2. The width of the table A may be 10 inches, 
more or less ; and although the table A is 90 degrees of 
a circle, yet we have found it of the utmost importance 
that about five or ten degrees, both at the top and bot- 
tom of the table, should be gradually eased or tapered oiF^ 
which introduces the glazing rollers gradually and freely 
upon the leatlier when it is placed on the table, which, 
with the assistance of the table guide or stop, completely 
prevent the glazing rollers creating any injurious in- 
dentations and marks by the violence which otherwise 
would be occasioned by a sudden and abrupt contact 
with the table. . By the rollers being allowed to quit the 
table in an easy and gradual manner, all effort there- 
fore 
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fiire, to redaction and spring is foUy removed, but \AisSX 
is occasioned by the inequalities of the leather andtb^ 
discretion of the operator; and these advantages are 
attained by the tapering off of the table to the extent of 
^ve or ten degrees at the bottom of it. Although hard 
wood will do for a table, yet, by experience, we have been 
folly persuaded that it is impossible for wood to retain 
that truth and accuracy which is necessary to the complete 
performance of this machine : this circumstance is alone 
sufficient to induce ns to recommend iron or brass tables 
instead of wood, which not only can be made to acquire 
a degree of correctness, but to retain it beyond what it 
is postsible to obtain from any kind of wood. In addition 
to these properties, which metal possesses over wood, the 
li^ur of glazing is not near so nmcb with metal as with 
wood tables, biesides the circumstance of Qietal tables 
]30t weeing the glazing rollers near so fast as we found 
the wood tables im'^riably^Mft^ 

For the roUifig ofi tabfe ifKhroCoiumeod brass^ and for 
the rolling off table cast irpu ; both of which must be a 
correct segment of a cylinder, with )^gh polisbad 9ur<- 
faces extending Oyej the TE^hple distance of their widdi^ 
two inches at least beyond the longitudinal range of \he 
glazing rollers. The table A is attached to the strong 
iron ^tage B by means of screw bolts passing through the 
stage into the ribs, which are cast on the back of the tar 
ble^ and which are fitted into settings in the stage B. 
Tl^e table may ]bc ca^ to the stage if found more con- 
renient. The b^se of this stage is about three feet long 
and one foot wide and t^o- inches thick, tl^ sides of 
which are doye-tailcd, and made perfectly parallel to 
each other fr/om off their .base.> The stage B has a hori« 
;spntal motion in a longitudinal direction^ yet its kti * 
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tndinal f>d^trrm is ragnUted by tbc iraii dofrewtaiMI 
iUbes C Cy which adjiist to any degree of tightness the 
base^of the i tage B by means of cocks afid screws as at 
B D. The sidts C C and screwed by a sufficient Bttin«- 
ber of scr^w<^bokii to thi» main iron frame E E, upofii 
which the base of the iron stage B rests, and mover 
when required in a longitudinal course. The maiiii i^ronf 
frame £ E is strongly connected to the main wood fraftitf 
by screw-bolts, as at F F F, or by any other steure (hSr 
tenings. Upon two of the bottom raik of the ivon ststge 
B are screwed the two iron eyes O and H ; to the eye 
G is fastened a rope or chain to which the stage 'wfij^hl 
1 is suspended over the pulley J; which height I is 
more than equal to the whole weight of the $iage B'With 
the<able A, &c. which therefore compels^ the stdge to 
retreat back as far as the advan<^iag chain K will permit 
it ; which retreating motion is about two inches^ which 
is fully sufficient room t^ttkaroduce the leather between 
Ae glazing rollers and me^ble A. The treadle I^ is 
moved upon the two center screws M M passing through 
the main iron frame E E. The treadle on one end of its 
fulcrum forma a segment of a circle of about sixty de- 
gree^ and a radius or lever of four iuches ; vrhich seg^ 
Bieftt iS'CUt into oog^-teetb, \^ich operate on the cog* 
wbieel S ii:ted to the chain shafl-wheel N, and cavses 
the ahaft-wheel (which moves from the center screws 
O O) to move one^^ighth of the distoice, which the 
long end of the treadle L describes. The. length of the 
treadle on the pressing end of its fnlcnim is about tkree 
feety which gives the man acting on die feot-board P^ 
^whien is aliont sixteen inches by ten inches,) Screwed, 
to tire treadle, a power of eight. Upon the trj^edte^^asite 
is ^xed the conftter^bahtnee weight Q, which brin|p ^ 
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Km tmadUeL altmys to one pMition when ikQ stage B has 
teCi^ated as far back as possibtb from the roller-shaft. 
VfQSi the axle N is fixed an iron-grooired chain ^beel 
R, of iAK>ut six inches diameter^ which receives the 
efaaia K^ which is connected to the eye H by a pin, die 
eye having been previously screwed to the bottom of the 
stage B, when the chain K is brought to its greatest de*- 
gree of extension over the chain- wheel R, \fhich has a 
'groove with a flat bottom to allow the chain to move 
freely in it; and in the groove of the chain- wheel is 
-keyed a standard, with a mortice across it, which re- 
ceives the chain, and 'which connects it to the chain- 
wheel by a pin passing through the standard and the end 
joint of chain. The stage B is thus connected by the 
chain K to the chain-wheel R, and the cog-wheel S b 
'fixed on the same axle N and pitched into the cogs of 
*tb» treadle L : it will be obvious that the motion of the 
treadle. L must necessarily turn the chain-wheel R,' and 
thereby advance the stage B at one-eighth of the speed 
with -which the treadle L at the end of the foot-board P 
mch^es. ^ The rise of the treadle, as before stated, is pro->> 
#etced by tlie counter-bafonce Q in the retreat of the 
itage B from the roUer-^ft^ B B in Fig. 3, and tl^ 
pressure of the operator on that part of the tradle at P 
' htiag^ up the stage to the roller-shaft with a pow^ 
V(<q[U^ to 'eight times his pressure, after deducting the 
•tftagc^wcight'I from it : on this principle the power of 
'Ijlke operator imist at all times be estimated. 

Fitf. 5 if a view of the tabU guide or stop, vAnch consisis 
of the plate of iron A extending across the top of tfa^ 
end ^f the main iron frame E £ ; by the two screws B B 
liifi pbi^ A is fisted, and upon the plate A the two 

- tMn^'-iroB cpckt C C, thsougfa wlitch' die Wo drawing 
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and pushing screws D D, to which are'coiuiected die bar 
£, which stands at right angles to the plate A^ . This 
bar is moved backwards and forwards by means of iha 
screws D D, the bar £ resting at the same time. upoA 
the plate A. Against the bar £ the end of the atage of 
the table B in Fig. 4 strikes, and it is the discretionary 
use of this guide or stop, as heretofore expressed, that 
entirely regulates^ the degree of contact which is proper 
for the table to receive for the various sorts of leather 
that mayjbe required to be glazed, grained, and finished. 
When the stop is thus properly adjusted to any particu* 
.lar kind of leather, the screws D D are locked by tl^e 
counter nuts F F, which prevent any alteration of thi^ 
.stop or bar^ which determines the degree of contact the 
table b to have at any time witli the glazing-rollers. 

Although, as wc have before expreiised, that one ma« 
chine is adequate to all the purposes of graining, gla- 
zing, aud finishing any description of leather by the 
changing the rollers as heretofore described to answer 
.the two operations of .ro//i>2^ on and rolling ^with; but 
as we have before expressed it as our opinion, that a 
table of brass is better adapted for the ro//m^ on with, 
. from the circumstance of the leather being necessary ta 
be damper for that operation than for the other, which 
. might be liable to damage or discolour the leather was 
, this operation performed on an iron table, by its bding 
liable to rust : we therefore recommend, to prevent this 
probable inconvenience, and to save the certain and re* 
. peated trouble of changing and adjusting the rollers, to 
y^e what we denominate a double machine ; a single one 
of which is represented in the perspective Fig. 1. . 
^ It may bp fartlier necessary to observe, that a p^t* 
^iorm is required for the operator to stand upon, to en- 
able 
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.able him to htve a proper command of the back of th^ 
table, where he stands immediately in front of the «e- 

xyolving roller-ahaft, and which enables him to move the 

i treadle widi his foot, which brings up and keeps the 
hie to its work ; and which alsq furnishes him with a 
plete viewof the leather while it is operated upon, wbick 
he in an instant can with the utmost ease disengage, ami 
with a corresponding &cility again bring up the table t9 
ks work, while the roller-shaft is revolving at any rate oJT 

' velocity. In witness whereof, &c. 



Specification of the Patent granted to James Capark, 
of Leic€Stei\ in the Co%mt\) of Leicester ^ Brazier ;Jidr 
a Machine for discharging Stnoke from smoking Cbim^ 
nies. Dated October 30, 1806. » 



To 



With Engravings. 



all to whom these presents $hall come, &C4 

' Now KNOW Y£, that in compliance with the said provigOy 

- i the said James Caparn do hereby declare that my said 

invention is described in the drawings delineated in the 

margin of these presents, and by the description thereof 

. hereinafter particularly set forth ; that is to say : This 

• machine, which I denominate Caparris Stnoke Disperser^ 
and have invented for the prevention, and eure of smoky 

* chimnies, is to be placed on the top of the chimney oi«r 
. the vent or orifice, ai),d secured thereto by brick-wodcy 

or by any other method which ipay be deemed espe* 

: , dient The funnel of the chimney should be deaied 

. from all contractions or other obstructions whieh might 

.impede the smoke, in its passage into the body of iba 

.machine. The current through the chimney givei.4k|io* 

tary horizontal motion to th^ flyers or vans at the tpp of 
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« 

tiue machine, whid) thereby dispeiM ifae tmoke and 
•pr:r7ent the action of the atmosphere from retnnmig it 
into the funnel of the chimney. The machine and it^ 
ae^eral parts are represented in the drawings delinmted 
ID the margin of these presents.. 

* No. 1 (Figs. 1. PL yil.) represents the internal atmcUure 
: of the body of the machine. Na 2 and 2 wee bars cross- 
« in^ each other, riveted to the sides, and supporting the 
. ppright spindle No. 4, which is incircled by tiie bollMr 

barrel or cylinder No^ 3, which is open at the uj^r 
end, aiKi screwed at the bottom to the base, from which 

* the spindle No. 4 arises, and is intended to contain oil 
' fcr facilitating the motion of the vans or flyers. This 

barrel must be made large enough to admit the hollow 
cylinder No. 6, which contains a femsde centre t6 run or 
turn on the spindle No. 4', The figure No. 5 represents 
the cap or top of the machine, and consists of a set of- 
vans or flyers, fastened at their upper extremities to the 
. upper end of the cylinder No. 6, and riveted at the 
bottom to a circular rim- of metal. Na 7 refMresents the 

* exfemal appearance W the whole machine when put to- 

- gether and complete for use ; the sise of which must be 

* in proportion to the tunnel of the chimney tprfaereoti it is 
I to be placed. The body or external case of .'the -ma- 
chine, and also the vans oi- flyers, «id the^rim tondiich 

- Ilie same are rivetted, may be m»de of hroAi eoppcr, or 

* tin. The cro6s bars may be made of iron, and- .die apin- 

- 4l6 of steel, 6t iron faced with stee), hardened at the 
' point ^V6rking in the femaie'centre. The female eMtre 
r Slay also be made of steel, or iroii faced with steel, bard^ 
' €ned at the part receiving the spindle : and the um«y« 

* Jiaders may be made of iron, cast*iron> copper, or tia. 

la witness whereof, &c. , 

'^ Speci/miffnL 
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^eijlcatim ef the Patent granted to JoHW DiCKaON| ^ 
Edward'Streetf in the Parish ef Ckristckurch^ in th§ 
County qf Surrey ^ Engineer ; for an tmprovei Methe4 

»^^o^ constructing Cock^for stopping Fluids; and wM$h 
Cocks^ hy one Motion or Operation^ mU permH mek 
fliMids to pass in different Directions* 

Dated March 29, 1808. 



To 



With Engravings. 



all to whom these presents shall come, &e. 
Now KNOW YE, that, in compliance with d^e said proiaso^ 
I the said John Dickson do hereby declare, that the na^ 
ture of my said invention, and the maimer in which 
the saiHe is to be made and performed, are hereinaft^ 
^rticnlarly described and ascertained; t^aft is to say t 
Fig. 2 (Plate VII.) in the annexed plan is an i^patfr* 
tus or cock constructed so as to answer all the porpose^ 
of the common place sluice and stop cocks for pcrHiit- 
ting flutds to pass and re-pass as may be requisite, and 
by one operation to answer the purpose of two sepanti^ 
cocks or vidves ; and which apparatus I claim as my in^r 
vention. 

Fig> 2, A, is a plate or piece with two apertures C 
and D, of any given dimensions, for permitting fluids to 
pass and re-pass from or to the pipe F, as may be re^ 
quired. These aperiures are of an. oblong form, which 
I consider the best, although they may be made of any 
other form. This plate or piece A, and the other parts 
of the apparatus, may be made, of braaa^ iron^ -or any 
other metal or materials which may be found to agree 
best with the nature of the fluids acting tliereon, or the 
purpose for which the apparatus may be wanted. The 

surface 
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turftcc of; the plate or piece A h made su&iciently even 
mi. VfffC^ tat 4ase parts which surround tlie apertarcs. 
^'U U>- ^ JWt^CcUy »ir and steum tight when the sur- 
^ce of tlw iBflnipible plate or piece B (which is to be 
fqiuiJy vveq W^Bmooth) comes tn coatacl with it. The 
(lOye^blft -^Ulfittk piece E ha:* s. cun'C or space made or 
cat in the soi&ec of it so as tt* besuiHciently wideto 
cover both the !4>ertures C o; D and the intermediate 
■pace in the face of the plate A, so Uiat fluids may pass 
from or into tlie apcrtujes C and D at the same time by 
Bundtig the plate or piece B in a.diraction parallel with 
its aurface. By a umilar motion the conmunication be- 
tmteat C atyl p niay be shut, and a comoittDi^ation 
epBDtd at pleasure betareen C or D i)li|;rnately wjl the 
|Hp«'F, which pipe contains the fljiid-jio. be oonreyed 
iatoi, qr which pa§$es through, ^^ffptgUXTmC and D 
^tcmately, Ds fn^iy be reqif jred. G is thp rod hy which 
the plate or piece B >s moved. I is die stuffiog-box 
dkiougb which the rod G passes, fl is a fpring pres»^ 
ing gainst the rod G, for the purpose of keeping the 
])late or piece B in close contact with tjie syi&ce of the 
plate or piecp A. It is also a guide for the r«d. 

Fig. 2 represents tlie said apparatus appUed tq k dou- 

. ble acting. stcamTengine, the applioatioa of which ap- 

paxatus to ■team-cngtnes 1 claim as d^ inventioo.- Fig. 2 

' Tq>resent8 ' an open section of a double. >0tiag steam- 

engiuCi -with the patent apparat^i or'cockB qpphed 

tbereiik. 

Fig.. 3 is a front Tiew of ditto. 

In bitneis whereof, &c. 
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specification of the Patent granted to Charles Lucas BufcH^ 
of Great Sueen-streety in the Parish of Saint Giles, it^ 
the County of Middlesex^ Coach-maker; for an Im- 
provenient in the Construction of the ffoqfs and upper 
Quarters of Landaus, Landaulets, Barouche Landaus 
and Barouche Curricles, and other Carrmg&f the upper 
Parts of which are made to fall doum. 

DatedJuly 21, 1807. 

X O all to whom these presents shall come, &c. 
Now KNOW YE, that in compliance with the said proviso, 
I the said Charles Lucas Birch do hereby declare that 
my said invention is described in manner following ; that 
is to say : Frame and fix in the top quarter rails to the tops 
of the standing pillars and slats, and fix the slats to theneck 
plates ; rabbit the inner parts of the standing pillars, thii ' 
top quarter rails and the slats, and board them with thin 
deals, or any other proper material. Let the crown-piecos 

• 

or cornice rails be long enough to bevel or mitre into the 
comers of the top of the standing pillars ; and let in the 
hinges and thimble catches on the top of the crown-pieces 
and top of the quarter rails. Fix on the hoop sticks and 
back and front rails, and boaa*d them all up except the 
two hoop-sticks which are nearest to the hinges, which 
may be ptaded as close as possible to admit of the head 
striidng conveniently low. Conceal or let in one or 
more boxed locks to the centre hoop sticks, or at least 
the hoop-sticks which unite the thimble catches, and fix 
them so as that they may be opened by a key on the in- 
side of the carriage. Stretch strong canvas, or other fik 
material, and nail it, ot otherwise fasten it, both on the 
inside and the outside of the slats and elbows, and stuff 
itbet#een with flodcsTor tow, or other fit material. Like- 
wise sti^eh t&d AW on or fieisten canvas, or any other 
'^QU XIII»«-^l^£CQm> Series. Y proper 
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proper material, to the top hoop-sticks on the roof 
ivhich are nearest the hinges before you put on the lea- 
ther Covering. 

In witness hereof, he. 



Observations by the Patentee. 

In travelling, a carriage built upon this construction 
will carry one or inore imperials on its roof without in- 
terfering with the regular process of opening it, and 
when in that situation will remain without doinc; the 
least injury to its upper parts. 

Tlie spring curtains to the landau^ remain without 
being removed, whereas those on the old plan were 
obliged to be taken down, before there was a possibility 
©f opening it. * . 



Specification of the Patent granted to John Shorter 
Morris, of Pancras-place^ in the Coimty of Middlesex^ 
Gentleman ; for a Machine for Mangling. 

Dated February 4, 1808. 
1 With Engravings. 

X O all to whom these presents shall come, &c* 
Now KNOW YE, tliat I the said John Shorter Monis, in 
compliance with the said proviso, do hereby ascertain 
and describe the nature of my said invention, and de* 
clare that the figures and drawings annexed are ex^ 
plained in the manner following. The letters refer to 
the same figures in each drawing. 

Figs. 1 and 2 (Plate VIII.) represent side views, and 
Fig. 3 a perspective view of the machine, aa^ Fig. 3, a 
wood frame^ put together, with bed screws, i b, Fig. 2, 

two 
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tw6 horizontal) parallel, cylindrical rollers, wliose axis 
bear on brass or iron let into the wood frame, one of' 
which, by is seen in Figs. 1 and 3. c. Figs. 1, 2, 3, \ 
moveable roller, round which the linen or cloth to be 
mangled is rolled, and placed on the two rollers bb. 
d a roller, the axis of which works in pieces of brass or 
iron e r. Figs. 1 and 2,* which slides between two pieces 
of brass or iron let into the inner side of the wood frame. ' 
To the bottom of e e is £aistened the lo^g flat piece of . 
iron fff Figs. 1, 2, 3, with hooks at their lower ex* , 
tremity, to which ^s attached the chains ggg, which, 
support the scale or platform A, on which iron weights, 
pig-iron, or any other heavy substauoe is placed. To 
the top of ee is fastened' the engine-chains f i, which 
pass through an aperture at each end of the top of the 
wood frame, and is fastened on the puUies at each end 
of the shaft k with a screw. The ends of the shaft ^ 
work in cast-iron, screwed on the top of the wood frame 
Fig. 3. /a lever, which may be fixed to either ends of 
the shaft A\ m. Fig's. 1 and 3^ a handle fixed to the axis 
of the top roller di 

To use the Machine press down the lever /, Figs. 1, 2, 3, 
and fasten it with the hook?t, Fig. 3, which raises the 
roller d, and the platform with weights on it. Then 
take out the roller c^ and roll the linen and mangling 
cloth round it. Then place it on the rollers b b^ unhook 
the lever /, and the weights on the platform will press 
the roller d on the roller r, on which the Unen is rolled. 
Put the top roller in motion by turning the handle m^ 
-and it will give motion to all the other rollers, and in a 
short time make the linen beautifully smooth ; then press 
down the lever, fasten it with the hook, aod take the 
"ftiller c out 

Ya The 
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The machine as above 4es9ribe4 wiU jnaugle almost 
a$ descriptions of linen; but if any large irregular 
lumps are formed by the linen rolled round the roller, I 
put a band round all the rollers : h^nce, when .the top 
roller is put in motion^ it will communicate motiop to 
the two bottom rollers^ and oblige the roller c to act 
with them ; and shall sometimes fix a Ayr wheel to .the 
axis of the top roller, or fix a wheel with teeth on the 
axis of eaqh of the bottom rollers^ and one between 
them to connect them. Then the fly-wheel may be 'put; 
on the axis of either of those wheels ; the fly-wheel to 
be on the opposite side of the machine to the handle in. 
As ir substitute for the platform and iroa weights, a bo:^ 
D^ay be suspended, in which stones, sand^ gravel, or 
any substance may be placed to act as a weight* 

The utility of this machine is not confined to inan* 
gling only, but may be used with success as a copper^ i 
plate printing-press, a letter copying ma.chine, or a cy-t 
licdrical press, either as represented in Figs.l, 2, 3, jpr 
with two rollers only ; one with its axis bearing on brass 
or iron let into the wood frame, and the other as i 
pressing on it. 

In TOtn^s whereof, &c. 



Observations by. the Pat^ntpe, # 

From experiments which have been tried wjijii ttun 
piachine, it appears to act best with a wheel on tba 
axis of each of the bottom cylinders, aad a pini(>n be^ 
tween them, with the fly-wheel on the pinion, and mO'« 
tion given from the fly-wheel; l^iius it will pass over all 
ine(]^ualities with great ease. The top cylinders ^4 
weights rising and falling as they approac(i> from ljf» 

-r tWQ 
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two bottom cylinders being put a litde asunder, tbe one - 
ou which the iincD is rolled acts as a wedge, greatly in- 
creasing the power of the weights, gmng the linen thvee 
equal pressures. Upon the whole, this machine mangles 
with greater ease, performs its work better, and with* 
more expedition than any before inventedj and is very 
(;o;anpact in its construction. 



rejt:- 



On the Cultivation of the Poppy* 
\ By T. CoGAN, M. D. 

(Concluded from Page 119.] 

Haixest. 

XN the beginning, middle, or end of August, accord-* 
ing as the time uf sowing has been earlier or later, and 
the season propitious, the seeds are ripe for gathering 
the poppy heads. Several methods have been recoup* 
Uaended to h^vest the crop. At first, the heads or balls 
were broken off from their stems, gathered together in 
Jarge quantities, and deposited in a barn, or any otiier 
convenient. place, in large heaps, in order to dry them. 
This method was not only tedious but injurious; somfl^ 
of the balls becoming musty communicated a disagree** 
able taste to the seeds, and consequently to the oil* 
^. Poske, of Zell^ in the electorate of Hanover, pre-v 
|ers the following method. He draws the entire plants 
put of the ground ; binds a sufficient number of them at 
each extremity, and places them against each other 19 
the manner of wheai-sheaves ; and lets tlie whole cemaiit 
in the field for eight or ten .days, until they are par« 
jfectly dry^ It was pustomary to cut open the capsulunn 
yitb » Jm^U^ ; ^^ piF^ff^rs b$u^^ it ii two or tbr^ipr 

placfs 
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pk^ces Tfitli a biU-hook^ and asserts that one person may 
in 'this manner do more work than ten times the number 
of hands in the former manner ; and that the seeds are 
more easily evacuated from their celb. But the most 
eonvenient and expeditious method is to cut off the 
poppy heads as they stand in the field ; the reapers hav- 

• 

ing an apron before them, tied up at the comers. In " 
this they collect as large a number as is conrenient, and * 
empty them into bushel baskets placed upon a cloth, by 
which a considerable quantity of seed is saved. Thei 
heads are afterwards put into corn sacks, in a compe* . 
tent number to be trodden by men or children in sabots^ 
or to be bruised by a mallet or flail : by these means the 
heads are confined from ifying from the stroke, and the 
seeds preserved from being scattered, and afterwards 
passed through a sieve of a proper size. 

In extracting the oil, it is of the utmost consequence 
tljat mill, press, and bags be perfectly clean and pure. 
Xetv bags are necessary, as those used for linseed, rape' ^ 
or any other seed, will communicate an unpleasant taste 
to the oil. It is adviseable to extract the oil as soon after 
the hanest as possible, as the seeds will yield a larger 
quantity than if deferred till the spring. 

T^e first oil is destined for the use of families. Thi«. 
if? eold'druri'yiy as any degree of warmth injures the fla- 
vour. After as much is extracted in this manner as pos- 
sible, a considerable quantity of an inferior quality is 
obtained by lieating the cakes, and pressing them a se- 
cond time. 

The oil expressed must remain for tlie space of five 
or six weeks before it is used, that it may deposit in a 
s€*<liment a kind of milky substance that is mixed "with it. 
It must then be poured into another vessel 5 and thk 

should 
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should not be perfectly closed at first, but the opening 
be covered with a linen cloth, or i pricked bladder, that 
certain exhalations may pass. Nor should the oil be im-' 
mediately used after the process is finished, as it conti*- 
nues to improve for a considerable length of time. 

That which is first expressed is of a pale colour; is 
peculiarly bland and soft, has a flavour approaching to 
that of the almond oil. It is used for sallallls and other 
domestic purposes, either alone or mixed with olive oiL 
Should the latter be stale or rancid, it will be consider- 
ably improved by a mixture of recent poppy oil. It is 
not asserted that this oil may be placed in competnion 
with Provence or Italian oils of prime quality ; but that 
it is superior to the olive oils sold in shops, being oftea 
used to improve their quality. May I not atid, that th^ 
inhabitants of tliis country are somewhat prepared foe 
^he culinary use of this oil, by being already accus^^ 
tomed to its taste, though without their knowledge. For 
since it has long been imported into Holland, and used 
without suspicion, we cannot suppose that the merchants 
of this commercial nation are totally strangers to tha 
commodit}^* 

♦ We arc told by Mr. C. A. Fi»her, in his ** Letters written diiring 
a Journey to MontpelHer, in the year 1804/' '< tiiattheoU of Pro- 
vence, which, on account of its purity, mildness, and fine fiavour, it 
famous all over Europe, is exported to Italy in large quantities, and 
was formerly exported to many distant countries* But since the 
hard winters of 1789 and the following years, so many olive trees 
hxfe been frozen, and during the ReTolution so few planted, that 
Aix (which was the principal seat of its traffic) has now entirely lost 
Hi first and most lucrative branch of Commerce.'* 

Two inferences may be drawn from the above information; Our 
best oils, though imported from Italy, are probably of the gromii 
of Provence : and if is still more probable that the inferior sorti 
€oiil4 aot be afforded* even at the present pricet without a large 
sujUtura of the poppy oU. 

The 



The second-drawn oife are of a deeper cdlotir, and af^ 
applicable to all the purposes of the more common oils; 
This may e\'en be used as lamp oil ; and it is alleged^ 
titttt it does not give off so large a quantity of smoke, and 
emits a brighter flanie. 

Tlte oil-cakes are peculiarly sefrticeabfe for feedfing 
Md fattening of cattle ; being deemed equal to linseed* 
eakes. All cattle are very fond of it, arid eat it with 
cs^^emess. This is dbe constant use of it in Brabant* 
^iht stems are sometimes used fot* fodder, containing a 
ednsiderable quantity of nutritive oils j or mixed with 
stable dung and other manures, they enrich their qu8tlit}% 

Expenses J produce j and profits. Concerning these arti- 
cfeff it will be necessary to be particular, though it is 
ibmewhat difficult from a difference in the current coins, 
ttieasures, &c. I shall state the result of experiments 
ttuide on three hundred roeden ^, about one acre, of a 
•andy soil, and three hundred roeden of a heavy peat, 
miade by a claimant named S. N. Van Eys. The peat 
land being low and humid, he was obliged to make deep 
trenches between the beds. The harvest on this soil was 
later, the poppy heads were not so dry when gathered, 
and they shrunk considerably in drying* There was so 
tmaU a difference in the quantity of seed frdm these 
different soils, that no important preference could be 
given. The sand ground yielded in this instance rather 
less than the peat land. As the quality of the seeds ap« 
peared perfectly similar, he mixed the whole produce 
together when he sent them to the oil miDs. 

* The English statute acre if 160 sqnsre perches; and the Dolch 
norge, consisting of 600 roeden, is equal to 300 square perches i st> 
that the diflference between a Dutch mongc and two acres is as 300 to 
W^ the former being only HO perdies less than two acrci. 

The 
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The produce of the sand ground rather exceeded 13 
sacks, that of the vttn or peat land was about 12 sacks : 
together they made 25 sacks r bushel of seed. These 
yielded of oil in the following proportions :-^ 

BffaiSlet*. - CtlBM. 

23 sacks which were pressed cold gare 27 1 ' 834 

2 sacks warrned 29 5$ 

S34 cakes Wiirm^i/ and pressed gave ...,,o...,. 73 

Total oil 373 890 

Cftkes diminished in a second pressure to 

72^ ',.,.*» » minus, lOS 

Total of cakes 983 

Mr. Vfin Eys remarks that poppy->oil of a y^ in* 
ferior quali^ is sold r^uil at one guilder, or Is. lOdt 
per mingle or qugrt, und that mixed with olive oil tit a 
omoh higher price. However, he estimates the coMw 
ilrawn $l ISd. only, and the second sort at 14t/. per rninv 
gle. The cakes are talued £t ten guilderSj , or 1^^. fit 
100. ' His receipts stand thus : 

271 Mingles (oold-drawn) 

at I6rf. F. 216 l« 

• .'■..■ 

102 Ditto (warm) at 14i..... 71 8 

782 Cakes at lOf. per 100 78 4 .T 






.»■ 



I ' ■ ■ ■ ' *JI ■ 



Total......^...»F. 366 8— >if.3S Q, % 



♦ A »ii^ IS abom UPS ptaiSi 
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Statemeni of Expenses. 

To digging, &c. eoo'roeden, 

at \ld.perr - F. 52 10 

Seedy sowing, weeding,. Itc....« 42 19 

iiarresting, beating out seed, &c. 48 3 

Pressing out 0^ oil, l>ags, &c, 63 S 



Total F.207 0^£.l8 14 • 

KeceipU F. 366 8 0— i^.SS S 

Ibcpenses 207 0-^ .18 14 O 



Total of Proet F. 159 8 O—i'.lf 6 , 8 



.This degree of profit upon nearly two acres does qo^ 
at first appear to be encoufaging ^ partigularlj if we 
tike into consideration rent of land, taxes. &c wbictt 
are not mentioned in the statement. |^Ir. V*Q £ys. Iii\b 
remarked, tnat tbe expenses attend|U)t uppa pressing 
out the oil in this first essay were considerably greiOer 
$ban ^ould be experienced in the usual course of busi- 
ness. We may also notice that the preparation of ibf^ 
ground by manual labour created a difference in ez» 
pense that would prove an equiyaleiit at least to the va- 
IvLp of land and Contingent charges, Biit ifhat is of 
puck greater mompt is the ^ery low price of the oil, 
im stated in the above account That of an inferior ^ua* 
}ity being valued at somewhat less than Ss, per galba; 
and the superior at less than 5s. 6d, ; whereas commoq 
)amp oil is with us sold for 6s. per ^dloui and saUad oil 

. .-.•-■.. 1 ■ .'*. . v- • of 
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of ho ektraordinaiy quality at 2s. 6d. or 9s. pet pint, or 
1/. or 1/; 4^. per gallon. 

It clearly appears from the^ facts, that Is. 6A pit 
pint, or \2Si per gallon for the prime article whoksdU^ 
and at least 45; per gallon for the inferior sort, would btr 
an advantageous price for the (mrchaser^ who would bcf 
able to retail it considerably under the current pricei jif 
these articles. 

According to this estimate, the receipts upon 21 1 
mingelen or quarts of the c«U-drawi: would amount t0 
about 40iL ; upon 102 quarts of the inferior to Si. ; ami - 
upon 782 cakes at 1/. per 100 to iL \0s. ; total 52/; lOit. 
fj>r one vwrge^ which would be after the ratio of 26/. Ssu 
perticre. The expenses not exceeding 10/. prr acre^ 
would yield a* clear profit of ISL 
. Should the oil of superior quality answer the deicrip* 
tion given of it, and be more palatable than the olive 
oil in common use, 1 2s. per gallon would perhaps be 
tpp low an estimate for our national character, for ob* 
servation authorizei me to assert it as a serioug fitct, thait 
Siothing has a greater tendency with us to depreciate ar« 
tides of nutritioui especially if they approldb tor Iux« 
uries, than to render them too cheap. And although 
fre complain uhiversally that such articles are esstnnra^ 
gantly dear, we almost as universldly suspect or despise 
whatever may be purchased at a very reasonable prices 
But as retiulers are both able and willing to obviate this 
objection, the above itaienaent for the vemUr in whoU'^ 
sale may be permitted to remain. 

But there is another important point ef view In 
which this subject may be considered. Successful at<^ 
tempta have lately been made to procure opmm from the. 
poppy, ivi^ reaped infiRior to that imported firom the 

2 2 Saal; 
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Etft * ; and it is asserted^ that although it may be af- 
forded at a very inferior price, the product would afford 
ample profits to the cultivator. As the opium issues 
from the rindj and the seeds have been proved npt to 
partake of its narcotic properties, an important inquiry 
presents itself, IVhether the poppy may not be cuUroated 
with a view to both articles f This can only be determined 
by solving another question, Will the incisions made in 
the green and unripe edpsulum and the exudation of its 
JuiceSf prove injurious to the seeds in this advanced state of 
its growth? The argument front analogy, which is tber 
only mode until we can obtain facts, appears! to favour 
the negative of the question ; not only as there i» no im- 
mediate correspondence in the qualities of these two 
parts of the same vegetable, but as many experiments 
ba>*e pro^'ed that by checking the growth, or weakening 
the vegetative powers of one part of a plant, they are 
increased and improved in another. 

Desirous of obtaining sotne information concerning 
this interesting subject, I sowed in the year 1 804 about 
half a lug of garden-ground with the white poppjr seed ; 
and when tlie heads were advanced to a sufficient state, 
of maturity, I scarified the external sur&ce of one por« 
tion of them with a pen-knife^ suffering the others to 
remain entire; and though the exudations were veijr 
considerable, there was no perceptible difference in Ue 
colour, taste, or size of the seeds ; ej[cepting where the 
incisions, passed through the whole integument, which 
frequently happened from the imperfection of the in- 
strument/ and my inexpertness. The seeds vi^ch lay 

« See Traonetions of the Society, instituted at London, lor tbe 
AKonrsgemeiit of Arts, ftc oa the mode and sdvantiges nftfwBH 
fj^ cuUivstioii of Opiiun; Viii MIT^^T. XVC XTULi 
jbinwr volumes of this work. 
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tieiurest to the opehiifgs #ere.disootoured by the ^mi&^ 
sion of exteiHai iir ; but the tutte of the leed was hot 
ingured* 

This little experiment served to convince me diat the 
seeds of the poppy are peculiarly grateful to birds, rats, 
and mice. The first dexterously made large boles in the 
lower surface of the ball, through which the seed fell Ui 
the ground; and they thus materially rnjiired a considera^ 
ble portion of my crop t^^hile it was standing ; nor were 
the latter less destructive^ when the poppy heads were 
spread upon the floor of the summer-house iil orider to 
dry them. I was, however, indemnified for this loss, by 
observing that not a single instance of mortality pre- 
sented itself to evince the noxious quality of the seed. 

If future experiments should prove that both ob- 
jects may be pursued by the same culture, scarcely any 
plan can be devised which would- prove equally profit- 
able to the cultivator, and more beneficial to the com-< 
.mtipity. 

'I am not so sanguine as to expect that any person 
upon reading the above account will immediatefy re-* 
solve to cultivate the poppy to a great extent, as an 
article of profit. There is often a long repose betweeri- 
tfie acquisition of knowledge and the application of it to 
practical purposes ; and in this case I allow that many 
difficulties are to be surmounted before the open and 
svawed consumption of this oil wdnld be iihifficiently 
Extensive to make the production of it an object of suf- 
ticieiit mi^iitude. But the increasing demands for oili 
IriP ail sortd in our exteusive manufactories, and by the 
didly improvements in our provincial towns^the immense 
ttms expended in the importation of foreign oils, ^d 
most probably of this very oil under a false name ; and 
"• • the 
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the daily increase of their pricei rendei^ a power in te^t 
aerve most desirable^ The time may arrive when the 
scarcity of oils for domestic use may increase to an 
alarming degree ; in this case the general reluctance to 
the use of those which are now deemed of an inferior 
quality, may in great measure subside, and we may 
perhaps rejoice at being suppli-jd at a cheaper rate with 
that very oil which passes smoothly among us under the 
the fictitious character of genuine oU of olives. I shall at 
least enjoy the satisfaction of putting it in the power of 
the public to assist themselves at some future period ; 
and take encouragement respecting the success of my 
endeavours from the nature of this very plant, which ia 
frequently known to lie for years in the soil in a state 
perfectly inert, until some favourable circumstances may 
have promoted a vigorous vegetation, to the surprise and 
alarm of the farmer, who has uniformly mistaken it for 
a weed, 

N. B. It may be objected, that in the above estimate 
of the profits, mention is not made of the duties which 
may hereafter be imposed by government, and become 
considerable deductions. But this objection has no re- 
ference to our first essays. The duties will not become 
an object until the product of poppy oils shall sensibly 
diminish the importation of foreign oils; and in that 
case the wisdom of government will doubtless prevent 
their rising so high as to operate as a discouragement to 
a culture which would turn the balance of the oil trade 
in our favour ; and should we be able to* extend this 
. culture so far as to export the article, a v^ry moderate 
duty upon both home consumption and exportation may 
prove more than equivalent to the duties at present col* 
lected. 

Since 
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Since writing the above, I am informed by a penon 
mho deak largely in foreign oils, that letters from Leg* 
horn announce an alarming deficiency in the last year's 
product; thattbe quantity js very small, and of a very 
inferior quality. This information should operate as ah 
additkonal motive to the attempt recommended. The 
injury induced upon olive trees by inclement weather it 
frequently to suck an extent that it can only be repaired 
by the slow growth of new plantations. This circum* 
stance gives an astonishing advantage to a substitute, of 
which, by its being an annual product, the deficiency 
of the most unfavourable year cannot be equally exten* 
sive, and would probably be supplied by the increased 
abundance of the year ensuing, 

Tli€ Bakgfian Lgctwe^ on some new Phenomena of chend^ 
col Changes produced by Electricity^ particularly ike 
Dccompositum df the fixed Alkalies^ and the Exhibition 
of the new Substances which constitute their Bases ; and 
on the general Nature of alkaline Bodies. 

By HuMf liftY Davy, j?^; . Sec, R. S. M. R. L A. 

(Concluded from Page 142.) 
V. On the Properties and Nature of the Basis of Soda. 

X HE basis of soda, as I have already mentioned, is a 
solid at common temperatures. It is white, opaque, and^ 
when examined under a film of naphtha, has the lustre 
and general appearance of silver. It is exceedingly 
malleable, and is much softer than any of the common 
metallic [substances. When pressed upon by a platina 
|>lf|4e, with a small force, it spreads into thin leaves, and 
a glo)>ule of the one-tenth or one-twalfUiL of an inch in 

diameter 
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dliametcr is easily spread over a surface of ^ quarter of 
an inch *f and this proper^, doe^ not diminish when it )a 
cooled to 32<» Fahrenheit 

It concilucts eleCtncity and heat in a similar manner to 
the basis of potash ; and small globules of it inflame by 
the voltaic electrical spark, and bum with, bright exr 
plosioas. 

Its specific gravity is less than that of w&ter. It swims 
in oil of Sassafras of 1.096| water being I, and sinks in 
D^iphtha of specific gravity ,861. This circumstance 
enabled me to ascertain the point with precision. .1 
mixed together oil of sassafras and naphtha, which coija- 
bine very perfectly, observing the proportions till I had 
composed a fluid, in which it remained at rest above 
or below ; and this fluid consisted of nearly twelve 
.parts naphtha and five of oil of sassafras, which gives a 
specific gravity to that of water, nearly as nine to ten, 
or, more accurately, as 9348 to 1. 

The basis of soda has a much higher point of fusion 
than the basis of potash ; its parts begin to lose their 
cohesion at about 120^ Fahrenheit, and it is a perfect 
fluid at about 180^, so that It readilyfuses under boil- 
ing naphtha. 

I have not 3*et been able to ascertain at what degree 
of heat it is volatile ; but it remains fixed in a state of 
ignition at the point of fusion of plate glass. 

The chemical phenomena produced by the basis of 
soda are analogous to those produced by the basis oif 
potash ; but with sucli characteristic diflerences as might 
be well expected. 

* Giobalcs may be esiily mscls to adhere and fom^ one naaa b j. 
strong preisure: to that the property of welding, which beloDgay* 
iron and platina at a white htat only, if poweifed by thii sobsfMe 
;it conuBon tempcfmturei. i ^, - 

When 



IVJiefi the terns 6f •oda i$ eBgfw^ t<> U%fc iNEtraqpihMre, 
iititnniedktely.taniiishes, and, by degrees bteosDea^coi 
vered wkh a wkite crust, whidi deliquesces much mQt% 
flovljr ilmn tbe substance which forms on 'the bsKsis %S 
potash. It proves, t>n minute bxamiuatton, to be pailDa 
soda. . i . 

The basis of soda combines with oxygen slowly, and 
srtthout luminous appearance at all pommon tempeia?^ 
(ures ; and Jvirlien heate;d this combination becomes vaon 
rapid ; but ho light is emitted till it has acquireA a tem«> 
perafure nearly that of ignition. 

The flame that it produces in oxygen gas h white, 
audit sends forth bright s|)ark5, occasioning a tery heianA- 
tifttl effect ; in common lEdr, it btirns with light of the 
jcolour of diat produced during the comb ustio«i of char- 
coal, bat much brighter. 

The basis of soda when h<'.ited ^ hydtsogi^ seemed %o 
-have Ao action ^pon it. Whan tnttoduc^d into <ifty^6fi^ 
riatic acid gas, it burnt vividly with^umereus ^ciAtillfr- 
tiofis <>f a bright red colour. Salme onatter %a^ formed 
an this «cii«ibtist^n) which, as might haive hem '^i^p^^eH, 
|MtM^%o ble muriate of «oda. 

Its operation upon water offers ttt^st sattsfftc%^ ^^ 
^ttee ^f iiab nature. When thlx>wn upon diA #eiid, it 
'yhroduciSft 4 ^rielent ^fforvescenoe, "v^th a 4dud hfisi^iti|r 
<%^D^{ k cdmbihes \Hth the oxygen of the witter Vd (etA 
^wbitb^ Wkt^ is dissolve, ^d its hydrogeti ^ ^Ai^et^ 
.g^|;ed% Ii^ this opeMion there is iio luminous fekp{>^ttK 
%BtM; Imd it seems probable that evto ivi thi^ Mils^Mt 
state hydogen is incapable of combining wi^ ft *. 

^ fhe mort Tolatile mctds only seem capable of uiming with iiy- 
iwgaii k'dlreUialuaiceplr^sentiDg aiiaado^; 

-•-VteL. XIIL-rSECOND Series. A a When 
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. HVheii tlie Vtsit of fodt it thrown into bol wattr, ihe 
Aibbmpodcion i» more iriulent, and in this case » few 
feihtiUations are gen^nCHy obsenred at the surface of thv 
ftiid ; but thik it owing to 8maU particlet of the bata^ 
wiuch are thrown out of the water luffiriently heated 
to bum in pafidng- throngh the atmosphere. ^ When^ 
however, a globule is brought in contact with a small 
particle of ^WBter, or With moistened paper, . the heat 
Reduced (fhere being no medium to carry it off rapidly) 
is*iisually sufficient for the accension of the basis. 
' The basis of soda acts > upon alcohol and etlisr^ pre* 
cisely in a similar manner with the basis of potask The 
water that they contain is decomposed ; soda b r^dly 
^formed, and hydrogen disengaged. 
- The basis of soda, when thrown upon the strong adds, 
acts upon them with great energy. When nitrous acid 
is employed, a vivid inflammation is produced; with 
muriatic and sulphuric acid there is much heat gene- 
rated, but no light 

When plunged, by proper means, beneath the tui&ce 
of the acids, it is n^pidly oxygenated ; soda is produeec^ 
and the other educts are similar to those generated by 
the action of the basis of potash. 

With respect to the fixed and volatile oils and naphtha 
in their different states, there is a perfect coincidence 
between the effects of the two new substances, excqit 
in the difference of the appearances of the saponaceous* 
.compounds formed; those produced by the oxydatioii 
and combination of the basis of soda being of a darker 
^colour, and apparently less soluble. . i . • . , 

The basis of soida, in its degrees of orj^dafion^ Im 
precisely similar habits with the basis of potash.- 

tVhea 






* When it is fused witH.diy soda» in geitidii q«Mi£tit% 
diere is a dtrtsion of oxygea betvreea tht aUtftU and tki| 
base; and a deep brown flnid U prodnctd, which be^^ 
comes a daik grey solid on eoolkig, and whieb attiactt 
oxygen^from the air, or wiMh decomposes water, and 
becomes soda. 

The same body is often formed in die analytical piO!¥ 
eesses of decomposition ; and it is generated when the 
basis of soda is fused in tubes of the purest plate»glass» 

There is scarcely any difierence in the visible pben6* 
mena of the agencies of the basis of soda, and that of 
potash ou sulphur, phosphorus, and the metals. 

It combines with sulphur in close vessels filled witb 
die fapour of n^htha with great vividness, with ligh^ 
heat, and often with explosion fifom the vaporization of 
a portion of sulphur, and the disengagement of sul« 
phuretted hydrogen gas» The sulphuretted basis of 
s6da is of a deep grey colour. 

* Tbe phosphuret has the appearance pf lead, and 
forms phosphate of spda by exposure to air, or by com*' 
bustioB. 

' The basis of soda in the quantity of one-fortieth, ren« 
dcrs inereury a fixed solid of the colour <^ silver, and 
the coddiination is attended with a considerable degree 
of heat 

* It makes an alloy with tin, without changing its eo« 
kmr, luiditacts upon lead and gold when heated. I 
faave not examined its habitudes with any other metals, 
but in its state of alloy it is soon converted- into soda by 
4toqKwni0 to air, or by the action of water, which it de- 
composes with die evolution of hydrogen* ^ 

V TEe amalgam of mercutjr and the basis of soda, seems 
to fiarm triple compounds with'^gther metals. I have 

Aa 8 tried 
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tiled irM wd ]plal^9a, wkioh*! aqr incKBed tor believe re* 
i|^itu\ii^ combination witl^tbe mercuryy when it is de-^ 
piiye^ of the iiew subsUpce by expos^ure to air. 
t-7he affia^g^rr^ of the ba%is of soda and mercuiy- like« 
^e (^ombinjea wi^ fulf^uuTy and forips a triple <K>m« 
pound of a dark grey colour. 

yi. On tlie Proportions cf the peculiar Bases and Oxygen^ 

in Potash and Soda. 

f 

The facility of combustion of the base^ of the aU^ies, 
and the readiness with which they decomposed wateiv 
offered means fully adequate for determining, the pro<« 
poctiong of their ponderable constituent parts. 

I sh^l mention the general methods of the experi-^ 
aneqts, and the results obtained by the different «erieS| 
igirhich approach as near to each other a3 cim be expected 
in operations performed on such small quantities of ma- 
terials. 

' For the process in oxygen gas, I employed glass tnbes 
containing small trays' made of thin leav^ of silver or 
other noble metals, on which the substance to be burnt, 
after being accurately weighed or compared with a 
globule of mercury, equal in size ^ was placed ; the 
tube was small at one end, curved, ^nd b^oyght to a fine^ 
point, but suffered to reqiain open ; and the other en4 
ij^as fitted to a tube commwiicating with a gazometer, 
from which the oxygen gas was introduced, for nei-^ 
ther water nor mercury ' could be used (oi filling the 
aipparatus, The oxygen gas was carried through tbi^ 

* When the globules were very fimall,. the comparison wtth meN 

cnry, which may be quickly made by meant of a micf^ipeter, wff 

gooecally employed as the means of ascertaining the weight :. for in 

t|U8 casa the globule qquM be immadiately introduced into the tiibe^ 

(yid t]ie wpight of mercurjf afcertained at leisure^ * ' 

tube 



tnbe tiU it v^Fas found that th^ whole pf the common air, 
was expelled. ,The degree of its purity was ^certaipefl 
by suffering a small quantity to p^iss into the mercurial 
apparatus. Tiie lower orifice was then hermetically^, 
sealod l^y a spirit-lamp, and the upper part drawn out- 
and finally closed, when the aperture was so small, as to^ 
render the temperature employed incapable of materlaily 
influencing the volume of' the gas ; and when the whole 
arrangement wai^ made, the combination was effected 
by applying heat lo the glasa in contact with the metals, 
lie tray. • . 

• In performing these experiments many difficulties oc-> 
curred. When the fiame of the lamp was immediatelj^. 
brought to play upon the glass, the combustion was very 
yividi so as sometimes to break the tube ; and the aj- . 
kali generated partly rose in white fumes, which wer^ 
deposited upon the glass. 

When the temperature was slowly raised, the bas^ 
ol the alkalies acted upon the metallic tray, and formed, 
alloys, itnd in this state it was very difficult to combine 
tbem with their full proportion of oxygen; and glass 
alone oould not be employed. on account of its deco^- 
position by the alkaline bases ; . and porcelain is so bad 
a conductor of heat, that it was not possible to raise it 
to- the p^nt required for the process, without softening^ 
die glass; 

In all cas^s the globules of the alkaline bases were 
<^refully freed from naphtha before they were intro* 
ducad I of couvse a alight crust of alkali was formed be-' 
fore the combustion, but this could not materiall}'' affect 
the result; and when such a precaution was not used, 
im e?cplosion generally took place from the vaporization 

wd 
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jBd ifcamffotimm of the fifai cf 

After the cocabfijriOB, the 
byopcaiag 
or merciij. lo fone case* the 
doel air m^a ascertained, m othen the 
the tnrf was weighed. 

Fiom several esperioients on the 
\j ccMBbusdoc, I shall select tM%^ vhich 
erery posjibke attentioB to aocaiacj, 
able circumstaaccs, ibr a meao lesoh. 

In the firu experineDt 0. 12 gruas cf fht 
eiBpioyed. Tbe combimum was 
jod was rapid and eotaplete ; and the 
be perfecttj satarated^ as no disengagiOMt rf hj d hugM 
took place wben the platina tiay was thnww inie waicr. 
The oxygen gas absorbed equalled is vofaiBr 190 gniDB 
4lf qoick&iiver ; barosieter being et 29^ iw^ei^ dicr* 
mometer S2^ Fahrenheit; and this redoeed ia a 
peratnre of 60^ Fahrenheit, and nnder a penwBne 
to that indicated by ZO incbes ^, wooM hmnaw 1M.67 
measures, the weight of which wonld be ahontjOlM 
graiits Tr.^y 1 ; but .0184 : .1384 : : 13^9 : 100; 




* In llic correction for tcropenitinc, tbe 
6aj-Luisac are taken, wbich make ^sfcs expand ahset .^^ ef tbt 
pfimitiTe Tolume for eTerj degree of Fakrcaheit. 

f From experiments that I made in 1799, «■ the ffcnic fiailty 
of oxygen gaf, f* irmili fijiprir thit iff wri|;M ii Is tint iif nalw is* 
I to748,aod to thatof quicksHver as 1 to i014t. AneashssCheau 
apd Pbil. p. 9; siid with this estimatko^ that dcdeciUe ffma tht 
late accurate researches of Mcfirt. AUca aad Pcpjs oe the coa^iisv 
tfoa of the diaraood almost preciKlj agrees. PhiL Trans. ia07» 
pagt21£^r 

cording 
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£ordiiig to this estimation lOO parts of potash will cod^ 
sist of 86.7 basisi and 1 3.3 oxygen nearly. . 

In the seootid experiment .07 grains of the basis ab«- 
sorbed at . temperature 6$o of Fahrenheit^ and under 
prMmre equal to 3a 1 barometer inches^ a quantity of 
ojqrgcn equal in vobikne to 121 grains of mercury, and 
the proper corrections being made as in the former casi^ 
this gas would weigh .01189 grains. 
. But as .07^.01 189s.08189 : 07 : : 100 : 85.43 nearly 
and 100 parts of potash will consist of ^S.5 of basis and 
14.5 of oxygen nearly. And the mean of the two ex- 
periments will be 86.1 of basis to 13.9 of oxygen for 100 
pares. 

. In the most accumte experiment that I made on the 
combustion of the basis of 8oda> .08 parts of the basis ab- 
sorbed a quantity of oxygen equal in volume to 20# 
grains of mercury ; the thermometer being at 56^ F^-» 
renheit ^ and the barometer at 29.4 ; and this quan- 
tity^ the corrections being made as before for the mean 
tcmpemture and pressure, equals about .02 grains of 
oxygen. 

And as .08+.02=:.10 : .08, : : 100 : 80, and 100 parta 
of soda according to this estimation will consist of 60 
basis to 20 of oxygen. . ^ < ... 

In all cases of slow combustion, in which the alkalies 
were not carried out of the trav, I found a considerable 
increase of weight, but as it was impossible to weigh 
them except in the atmosphere, the moisture attracted 
raudiered Ihe results doubtful ; and the proportions from 
thB weight of the oxygen absorbed are more to be do- 
pended on. In the experiments in vvhich the processes 
of weighing were mpst speedily performett^ and in whic^ 
no alkali adhered to the tube^ the basis of potash gained 

nearly 
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itCBXij two puts for teOy and thst of soda 

and four p.:jt5. 

The revolts of the decomposition of wster Iit 
bf the alkalies were much more reiidily and 
tained than those of their comhustion. 

To check the rapidity of the process, and, in Ae 
of pot&sh, to prevent any of the basis finom beiag- 
sclvei, I employer! the annlgams with meranr. 1 
a. kno'ATi weight of the base:, and made the 
tinder naphtha, nsing^ about two parts of 
Yolume to one of basis. 

In tlie fir:st instances I placed the amalganis 
tubes filled witli naphtha, and inverted in gbtses of 
baphtha, and slowly admitted water to the amalgam 
at the bottom of the glass ; but this -prccantion I soon 
tband i:nnccC3"sarv, for the action of the water wzs net 
^ intense but that the hydrogen gas coold be who&y 
collected. 

I shall give an account of the most acmrate 
tnents made on the decomposition of water by the 
of potash and soda. 

In an experiment on the basis of potash condncted 
with every attention that I could pay to the minntiae of 
the operations, hydrogen gas, equal in volome to 29S 
grains of mercury, were disengaged by the action of 
•08 grains of the basis of potash which had been amal- 
gamated with about three grains of mercury. TTie ther- 
mometer at the end of the process indicated a tempera- 
ture of 56^ Fahrenheit, and the barometer an atmo- 
•phcric pressure equal to 29.6 inches. 

Now this quantity of hydrogen * would require for its 
combustion a volume of oxygen gas about equal to thit 

* Reiearcfaef Cbem. and Phil. pa|^ 287t 

occupied 
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decupled bj 154.9 grains of mercury, which ^ves fl&i 
weight of oxygen required tp saturate the «08 grainaof 
the basis of potash at the laean temperature and presstire 
nearly ,0151 grains. And .<)8 + .0151 = .0951 : ,08 Vt 
100; 84.1 nearly. ..•'.* 

And according to these indications 100 parts of jpotash 
consist of about 84 basis and 16 oxygen.. . ' 

In an experiment on the decomposition of water by 
the basis of soda, the mercury in the barometer stand- 
ing at'30.4 inches, and in the thermometer at 52® Fah- 
renheit, the volume of hydrogen gas evolved by the ac^ 
lion of .054 grains of basis equaled that of 326 grains 6^ 
quicksilver. Now this at the mean temperature and 
pressure would require for its conversion into water^ 
.0172 of oxygen, and .054+.01725S.0712 : .054 : : lOOl 
76 nearly ; and according to these indications 100 patta 
jo( soda consist of nearly 76 basis and 24 oxygen. 

In another experiment, made with very gpreat carjl^ . 
.052 of the basis of soda were used ; the mercury in tMs 
barometer was at 29.9 inches, and that in the thermo^ 
meter at 58® Fahrenheit The volume of hy^rogea 
evolved was equal to that of 302 grains of mercuiy'^ 
' -which would demand for its saturation by combustioi^ 
at the mean temperature and pressure .01549 grains of 
oxygen; and 100 parts of soda^ according to this pro* 
portibn, would consist nearly of 77 basis, and SM 
oxygen. , \ 

The experiments which have been just detailed, are 

J? 

those in which the largest quantities of materials were 
employed ; I have compared their results, however, vmfL 
the results of several others, in which the decomposition 
of water was performed with great care, but in whkli 
the proportion of the bases was still ttkote milKlute': tffe 
Vol. XIII. — SECOND Series. B b largest 



Its . • 4)n tie Jkemtg^iitioH and 

laigfctt quantity of oxygen indicated by these expert- 
tteotn was, for potash 17, and for soda 26 parts in 100, 
end the smalleit 13 and 19 ; and, comparing all the esti* 
Snations, it will ptobably be a gpod approximation to 
the truth, to consider potash as composed of about 6 
perts basis and^l of oxygen : and soda, as consisting of 
7 basis and 2 oxygen. 

VII. Some general Observations on the Relations of the 

m 

Bases of Potash and Soda to other Bodies. 

Should the bases of potash and soda be called metak ? 
The greater number of philosophical persons to whom 
this question has been put, have answered in the affirma- 
tive. They agree with metals in opacity, lustre,. mallea« 
-bility, conducting powers as to heat and electricity, and 
■in their qualities of chemical combination. 

Their low specific gravity does not appear a suffici^t 
reason for making them a new class ; for amongst the 
.metals themselves there are remarkable differences in 
jthis respect, platma being nearly four times as heavy 
as tellurium * ; and in the philosophical division of the 
^classes of bodies, the analogy between the greater niun« 
ber of properties must always be .the foundation of ar- 
rangement, 

. On this idea, in naming the bases of potash and soda, 

,it will, be proper to adopt the termination which, by 

common consent, has been apphed to other newly^dis^ 

■ 

* Tdlarium is not much more than six times as heavy as the basis 

pf soda. There is great reason to believe that bodies of a similar 

chemical nature to the bases of potash and soda will be found of iu- 

.iennediate specific gravities between them and the lightest of the 

^common n^etals. Of. this subject I shall treat again hi the text in 

,«mu3e of t^e foHowiDg pag^. 

covered 
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covered tnetals, and which, though originally Latin, "is 
now naturalized in our language. 

Potasium and Sodium are the names by which I have 
ventured to call the two new substances : and whatever 
changes of theory, with regard to the composition of 
bodies^ may hereafter take place, " these terms can 
scarcely express an error ; for they may be considered* 
as implying simply the metals produced from potash and 
soda. I have consulted with many of the mo^t eminent' 
scientific persons in this country, upon the methods of 
derivation, and the one I have adopted has been the one' 
most generally approved. It is perhaps more significant 
than elegant. But it was not possible to found names' 
upon specific properties not common to both; and' 
though a name for the basis of soda might have been' 
borrowed from the Greek, yet an analogous one could 
not have been applied to that of potash, for the Ancients 
do not seem to have distinguished between the two at- 
fcalies. 

The more caution is necessary in avoiding any theo> 
retical expression in the terms, because the new electro^ 
chemical phenomena that are daily becoming disclosedj/ . 
seems distinctly to shew that the mature time for a com- 
plete generalization of chemical facts is yet far distant ; 
and tliough, in the explanations, of the various results of 
experiments that have been detailed, the antipWogistIc 
isolution of the phenomena has been uniformly adopted^ 
yet the motive for employing it has been rather a sense 
cif its beauty ani^recision, than a conviction of its|)er^^ 
joanency and truth. 

The discovery of the agencies of the gases desti^tfjred 
the hypothesis of Stahl. THe knowledge of the po#m 
and ^ects of the etherial substances may at a future 

3b 2 time' 
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time possibly act a sinula^ pflrt with regard to the tttofb 
refined and ingenious hypothesis of Lavoisier; but^ ia 
the present state of onr knowledge, it appears the, best 
approximation that has been made to a perfect logic of 
^emistry. 
.-"VlTiatever future changes may take place in tlieory, 
^ dbere seems however every reason to believe that the 
sietallic bases of the alkalies, and the common metals, 
will stuid. in the same arrangement of stibstances ; and* 
a&yet we have no good reasons for assuming the com<* 
pound nature of this class of bodies *. 
. The experiments in which it is said that alkalies, roe^ 
taihc oxyds and earths, may be formed from air and 
water alone, in processes of vegetation, have been al* 
ways made in ah inconclusive manner f; for distilled 

* A phlogistic chemical tbeorj might certainly be defended* .on 
the idea that the metals are compounds of certain unknown bases 
with the same matter at that existing in hydrogen ; and the metallic 
dzyds, alkalies and acids, compounds of the same bases with water ; 
hut in' this theory more unknown principles would be assumed tlian 
in the generally received theory. It would be less elegant and lest 
distinct. In my first experiments on the distillation of the basis of 
p'otash, finding hydrogen generally produced, I was led to compare 
the phlogistic hypothesis with the new facts ; and I found it fulfy 
adequate to the explanation. More delicate researches, however, 
idlerwards proved, that hi the cases when uifiammable gases ap- 
peared* water, or some body in which hydrogen is admitted to exist, 
was present. 

f The explanation of Van Helmont of his ftict of the produclioa 
of earth in the growth of the willow, was completely overtur^ied by 
the r^earches of Woodward. Phil. Trans. VoL XXI. page 193. 

The conclusions which M. Braconnot has very lately drawn from 
hb iiigeniouf experiments, Annales de Chimie, Fcvrier 1807, p. 187, 
are nendered of little avail, in consequence of the circumstances 
stated in the text. In the only case of vegetation in which the free 
atiiidtfniere was ^ezdiidedy the. seeds grew in white tacd, which U 
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fv^ter^.as.l hare endeavoured 'to shew*,. nay. oontaife 
both saline and metallic impregnations; and. the &ee 
atmosphere almost constantly holds in mechanical ns- 
pension solid substances of various kinds* 

In the common proce^es of nature, all the prodadt 
of living beings may be easily conceived to bedicited 
from known combinations of matter. The compounds <af 
ifon, of the alkalies and earths^ with mineral acids^ ge^ 
perally abound in soils. From the decomposition .tif 
basaltic^ porphyritic f) and granitic rocks^ there is a 
constant supply of earthy alkaline and ferrugitious mate- 
rials to the surface of the earth. In the sap of all plants 
that have been examiued, certain neutrosaline com-* 
poimds, containing potash, or soda, or iron, have been 
ioiund. From plants they may be supplied to animals. 
And the chemical tendency of organization seems to be» 
rather to combine substances into moi^ complicated and 

•Uted to hare been purified by washing in muriatic acid; but fuch a 
process was insufficient to deprive it uf substances which mighA 
afibrd carbon, or various inflammable matters. Carbonaceous mat- 
ter exists in several stones which afford a whitish or greyish powdery, 
and when in a stone, the quantify of carbonate of liiue is very smaii 
in proportion to the other earthy ingredients; it is Scarcely acted oa 
by acids. 

* Bakerian Lecture, 180G, p. & 
. f Ia the year lb04, for a particu]ar purpose* of geological en- 
quiry, I made an analysis of the porcelain clay of St. Stevens, ia 
CorowftlU which results from the dccompotiition of the feldspar of 

' ^ne*grained granite. I could not detect in it the smallest quantity 
of alkali. In making some experiments on specimens of the undo-' 

* compounded rock taken from beneath the surface, there were eTideot 
lpdication» of the presence of a fixed alkali, which seemed to:be 
potash* So that it is very probable that the decomposition depends 
4»n the operation of water and the carbonic acid of the atmosphere 
on the alkali forming a constituent part of the crystalline matter 
«f theiekispar, which may djliotegrate Crop being deprlye^ ^f it 
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arrangements, than to reduce them into shn*> 
plG;.elenients. 

VIII. On the Nature of Ammonia and Alkaline Bodies in 
genial i with Observations on so7?ie Pi^osptQts of Disco-^ 
very offered by the preceding Facts. 

Ammonia is a substance, the chemical composition of 
triiich has always been considered of late years as most 
perfectly ascertained, and the apparent conversion of it 
into hydrogen and nitrogen, in the experiments of 
Scheele, Priestley, and the more refined and accurate 
experiments of Berthollet, had left no doubt of its na« 
tm:e in the minds of the most enlightened chemists. 
: All new facts must be accompanied, however, by a 
train of analogies, and often by suspicions with regard 
to .the accuracy of former conclusions. As the two 
fixed alkalies contain a small quantity of oxygen united 
to peculiar bases, may not the volatile alkali likewise 
contain it ? was a query which soon occurred to me in 
the course of enquiry ; and in perusing the accounts of 
the various experiments made on the subject, some of 
which I had carefully repeated, I saw no reason to con- 
sider the circumstance as impossible. For, supposing 
hydrogen and nitrogen to exist in combination with 
oxygen in low proportion, this last principle might ea- 
sily disappear in the analytical ervperimenta of decom- 
position by heat and electricity, in water deposited upon 
the vessels employed or dissolved in the gases jpro- 
duced. 

Of the existence of oxygen in volatile alkali I soon 
satisfied myself. When charcoal carefully burnt and- 
fireed from moisture was ignited by the Voltaic battery 
of the power of 250 of 6 and 4 inches squs^re^ in a small 

quantity 
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^quantity of very pure ammouiacal gas * : a great «^p8n« 
sion of the aeriform matter took place^ and a vrinte sob* 
stance formed, which collected on the sides of the glass 
- tube employed in the process ; and this matter, exposed 
to the action of diluted muriatic , acid, effervesced, ,*o 
that it was probably carbonate of ammonia. 

A process of another kind offered . still more decisive 
tesults. , In this the two mercurial gazometers of the in* 
vention of Mr. Pepys, described in No. XI Y. of the PiiiL 
TVans. for 1807, were used with the same apparatus :as 
tlxat employed by Messrs. Allen and Pepys for the com« 
' bustion of the diamond, and these gentlemen kindly as^* 
sisted in the experiments 

Very pure ammoniacal gas was passed over i^on wire 
ignited in a platina tube, and two cun^ed glads tubes 
were so arranged as to be inserted into a freezing mix^ 
ture ; and thtough one of these tubes the gas entered 
into the platina tube, and through the otlier it passed 
from the platina tube into the air-holder arranged for its 
xeception. 

The temperature of the atmosphere was 5 5<> ; but it 
•was observed that no sensible quantity of water was de-^ 
posited in the cooled glass tube traiismitting the unal-* 

* I'he apparatus in which this experiment was made u deacribed, 
in page 214, Journal of the Royal Institution. The gas was confined 
by mercury which had been previously boiled to expel «ny moisture 
that might adhere to it. The ammonia had been exposed to the fid* 
tioo of dry pure potash, and a portion of it equal in Tolame t# 
« 109S0 grains of mercury, when acted on by distilled water, left m 
residnum equal to nine grains of mercury only. So that the.gss^ 
there is every reason to believe, contained no foreign aiiriform mat* 
ttT% for eren the minute residuum may be accounted for, by sup- 
pttHDf it d^ivM from air dissolved in tiie \^ at<>r. 

r tered 
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tered ammonia, but in that receiving it after its ex4 
posure to heat moisture was very distinct, and the gai 
appeared in the air-holder densely clouded. 

This circumstance seems distinctly to prove uie form* 
vition pf water in this operation fo|r the decomposition o£ 
ammonia ; unless indeed it be asserted that the hydrogen 
and nitrogen gasscs evolved hold less watpr in solution 
or suspension than the amnHWa decomposed ; an idea 
strongly opposed by the conclusions of Mr* Dalton *and 
the experiments of Messrs. Desormes and Clemtsnt f. 

After the gas had been passed several times through 
the ignited tube from one gazometer to the other, the 
results were examined. The iron*wire became converted 
•uperficially into, oxyd, and had fgained in weight iVV 
parts of a grain ; about four-tenths of a grain of water 
were collected from the cooled glass tubes by means of 
filtrating paper, and 33.8 cubic inches of gas were ex- 
panded into 55.3 cubic inches, and by denonation with 
oxygen it was found that the hydrogen gas in these was 
to the nitrogen as 3»2* to one volume. 

It will be useless to enter into the more minute detaiU 
of this experiment, as no perfectly accurate data for pro* 
|K>rtions can be gaitied from them ; for the whole of the 
ammonia was not decomposed, and as tlie gas had been 
prepared by being sent from a heated mixture of sal 
smmoniac and quick-lime into the air-holder, it wit 
possible that some solution of ammonia might have been 
^leposited, which, by giving out new gas during the 
operation, would uicrease the absolute quantity ef the 
staterial acted upon« 

♦ Mancheeter Memoirs vol. V. Part II. p. 5S5> 1785. 
t Annales de Chemie*. vol. XLIl. p. 1S5. 

In 
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In examining the results of M. Bcrthollef s»* elaborate 
experiments on the decomposition of ammonia by elec- 
tricity, I was surprised to find that the weight of the hy« 
drogen and nitrogen produced rather exceeded than fell 
short of that of tiie ammonia considered as decomposed, 
which was evidently contradictory to the idea of its c,on- 
taining oxygon. This circumstance, as well as the want 
' of coincidence between the results and those of Priestley 
and Van Marum on the same subject, induced me to repeat 
the process of the electrization of ammonia ; and I soon 
found that the quantities of the products in their rela« 
tions to the apparent quantity of gas destroyed were in- 
fluenced by many different causes. 

Ammonia procured over dry mercury from a mixture 
of dry lime and muriate of ammonia^ I found deposited 
moisture upon the sides of the vessel in which it was col-> 
lected, and in passing the gas into the tube for electriza- 
tion, it was not easy to avoid introducing some of this 
moisture, which must have been a saturated solution of 
ammonia, at the same time. 

In my first trials made upon gas^ passed immediately 
from the vessel in which it had been collected into the ap« 
paratus, I found the expansion of one of ammonia vary 
in different instances from 2.8 to 2.2 measures, but the 
proportions of the nitrogen and hydrogen appeared mii« 
form,. as determined by detonation of the mixed gas 
with oxygen, and nearly as one to three in volume. ^ 

To exclude free moisture entirely, I carefully pre« 
phred ammonia in a mercurial air*holder, and after it 
had been some hours at rest, passed a quantity of it into 
the tube for decomposition, which had been filled with 

* Memoires de TAcadcniie, 1765, p. S24. 
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dry mercury. In this case 50 parts became 103 parts by 
electrization, and there was still reason to suspect 
lources of error. 

I had used iron wires not perfectly free from rust for 
taking the spark, and a black film from the mercury ap- 
peared on the sides of the tube. It was probable that 
some ammonia had beei) absorbed by the metallic oxyds 
both upon the iron and the mercury, which might again 
iiave been given out in the progress of the operation. 

I sow used recently distilled mercury, which did not 
leave the slightest film on the glass tube, and wires of 
platina. The ammonia had been exposed to dry 'caustic 
potash, and proved to be equally pure with that men- 
tioned in page 191; 60. measures of it, each equal to a 
grain of water, were electrized till no farther expansion 
could be produced ; the gas filled a space equal to that 
occupied by 108 grains of water. The thermometer in 
this experiment was at 56^, and the barometer at 30.1 
inches. The wire of platina transmitting the spark was 
slightly tarnished *. The 108 measures of gas, carefully 
analyzed, were found to consist of 80 measures in vo- 
lume of hydrogen, and 28 measures of nitrogen. 

The results of an experiment that I made in 1799 1 
give the weight of 100 cubic inches of ammonia, as 
18.18 grains at the mean temperature and pressure. I 
had reasons, however, for suspecting that this estima- 
tion might be somewhat too low ; and on mentioning the 
circumstance to Messrs. Allen and Pepys, they kindly 
undertook the examination of the subject, and Mr. 

* This moit probably wm owing to oxydation. When platina it 
made positive in the Voltaic circuit in contact with solution of am* 
Bonia it is rapidly corroded. This is an analogous iostaoce* 

t Researches Chem. and Phil. p. S2. 

Attm 
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Allen soon furnished me with the following data. ^* Ii^ 
the first experiment 21 cubic inches of ammonia weight 
4.05 grains ; in a second experiment the same quanti^ 
weighed 4.06 grains, barometer 30.65, thermometer 549 
FahrenheiL'* 

Now if the corrections for tempen^ure and pressure 
be made for these estimations, and i, mean taken, 100 
cubic inches of ammonia will weigh 18.67 grains, baro- 
meter being at 30, and thermometer at 60^ Fahrenheit; 
and if the quantity used in the experiment of decompo- 
cition be calculated upon as cubic inches, 60 will weigh 
1 L2 grains. But the hydrogen gas evolved equal to 80 
will weigh 1.93 * grains, and the nitrogen equal to 28 f, 
8.3. And 1 \Af grains — 1.9 + 8.3 = 10.2 and 1 1.2 — 
10.2,= !, all the estimations being, made according ta 
the standard temperature and pressure. 

Sq that in this experiment on the decomposition of 
ammonia, the weight of the gases evolved is less by nearly 
one^leventh than that of the ammonia employed ; and 
this loss can only be ascribed to the existence of oxygen 
in the alkali ; part of which probably combined with the 
platina wires employed for electrization, and part with 
hydrogen. 

After these ideas the oxygen^ in ammonia cannot well 
be estimated at less than seven to eight parts in the huh« 
dred ; and it possibly exists in a larger proportion as the 
gases evolved may contain more water than the gas de* 

' * Lavoiner'f Elements, p. 509. A cuj^ical indi of hydrogen Is 
coQfidered as weighing .0839. 

f Researches Chem. and Phil. p. 9« From my expenments 100 
cubical inches of nitrogen weigh at the standard temperature and 
pressure 89.6 grains. 

C c 2 composed 
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composed, which of course would iucrease their volume 
end their absolute weight *. 

In supposing ammonia a triple compound of nitrogen, 
hydrogen, 'and oxygen, it is no less easy to give a ra- 
tional account of the pboenomena of its prociuctiou and 
decomposition, than in adopting the generally receired 
hypothesis of its composition. 

Oxygen, hydrogen, and nitrogen are always present 
in cases in which volatile alkali is foTmed ; and it usually 
appears during the decomposition of bodies in which 
oxygen is loosely attached, as in tliat of tlie compounds 
of oxygen and nitrogen dissolved in water. 

At common temperatures, under favourable circum^ 
stances, die three elements may be conceived ca^ftble 
of combining andof remaining in union : but at the heat 
of ignition the affinity of hydrogen for oxygen prevails 
over the complex attraction, water is formed, and hy« 
drogen and nitrogen arc evolved ; and, according to 
these conclusions, ammonia will bear the same relations n 
to the fixed alkalies, as the vegetable acids with com* 
pound bases do to the mineral ones with simple bases. 

Oxygen then may be considered as existing in, and 
as forming an element in all the true alkalies ; and the 
principle of acidity of the French nomenclature, might 
now Ukewise be called the principle of alkalescence. 

From analogy alone it is reasonable to expect that the 
alkaline earths are compounds of a similar nature to the 
fixed alkalies, peculiar highly combustible metallic 
bases united to oxygen. I have tried some experiments 

* In the present state of our kno^rledge, perfectly correct data 
for proportions cannot probably be gained in ^ny experiments 
ou the decomposition of ammonia^ as it seems impossible to ascer^ 
tain the absolute quantity of water in this gas j for electrization, ac- 
.cording to Dr. Henry 'sMngenious researches, offers the only means 
known of atcertaiuing the quantity of water in gases. 

upoii 
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upon barytcs and strontites ; and they go &r towards 
proving that this must be the taae. When barytes and 
strontites, moistened with water, were acted upon by ' 
the power of the battery of 250 of 4 and 6, tliere was a 
vivid action and a brilliant light at both points of com-* 
munication, and an inHammation at the negative point. 

In these cases the water might possibly have inter* 
fered. Other experiments gave, however, more distinct 
results. 

Barytes and strontites, even when heated to intense 
whiteness in tlie elcctricrJ circuit by a flame supported 
by oxygen gas, are non-conductors; but by means of 
combination with a very small quantity of boracic acid 
they become conductors ; and in this case inflammable 
matter, which burus witli a deep red light in each in* 
stance, is produced from them at the negative surface. 
The high temperature -has prevented the success of at* 
tempts to collect this substance ; but there is much rea* 
son to believe that it is the basis of the alkaline earth 
employed. 

Barytes and strontites have the strongest relations to • 
the fixed alkalies of any of the earthy bodies ^ ; but there 
is a chain of resenjblances, tlirough lime, magnesia, 

glucina, alumina, and silex. ,^nd by the agencies of 

• 

* The similarity between the properties of earths and metallic 
ozyds was i ' '^d in the early periods of Chemistry. The poison- 
ous nature ot barytes, and the ^reat specific gravity of this suIk 
stanci^ as well as of strontites, led Lavoisier to the conjecture, that 
they were of a metallic nature. That metals existed in the fixed 
alkalies seems, however, never to have been suspected. From their 
analogy to ammonia, nitrogen and hydrogen have been supposed 
to be amongst their elements. It is singtflaLr, with regard to this 
class of bodies, that those most unlike metallic oxyds are the first 
which have been demonstrated to be »udi^, 
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batteries sufficiently strong, and by die application of 
proper circumstances, there is no small reason to hope^ 
that even these refractory bodies "will yield their ele- 
ments to the methods of analysis by electrical attraction 
and repulsion. 

In the electrical circuit we have a regular series of 
powers of decomposition, from an intensity of action so 
feeble as scarcely to destroy the weakest affinity exist- 
ing between the parts of a saline neutral compound, to 
one sufficiently energetic to separate elements in the 
strongest degree of union, ia bodies undecomposeable 
under other circumstances. 

When the powers are feeble, acids and alkalies, and 
mcids and metallic oxyds, merely separate from each 
other ; when they are increased to a certain degree, the 
common metallic oxyds and the compound acids are de« 
composed ; and by means stil! more exalted, the alka- 
lies yield their elements. And as far as our knowledge 
4>f the composition of bodies extends, alt substances at- 
tracted by positive electricity are oxygen, or such as 
contain oxygen in excess ; and all that are attracted by 
negative electricity are pure combustibles, or such as 
consist chiefly of combustible matter. 

The idea of muriatic acid, fluoric acid, and boracic 
acid containing o^tygen, is highly strengthened by these 
facts. And the general principle confirms the conjee* 
ture just stated concerning the nature of the earths. 

In the electrization of boracic acid moistened with 
water, I find that a dark-coloured combustible matter 
is evolved at the negative surface ; but the researches 
upon the alkalies have prevented me from pursuing 
this fact, which seems, however, to indicate a decom- 
position. 

Muriatie 
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Muriatic acid and fluoric acid in their gaseous states 
are non-conductors ; and as there is every reason to be* 
lieve tHat their bases have a stronger attraction for oxy«» 
gen' than water, th^re can be little hope of decomposing 
tbem in their aqueous solutions^v even by the highest 
powers. In the electrization of some of their combina- 
tions there is, however, a probability of success. 

An immense variety of objects of research is presented 
in the powers and affinities of the new metals produced 
from the alkalies. 

In themselves they will undoubtedly prove powerful* 
agents for analysis ; and having an affinity for oxygen 
stronger than any other known substances, they may 
possibly supersede the application of electricity to some 
of the undecompounded bodies. 

The basis of potash I find oxydates in carbonic acid, 
and decomposes it, and produces charcoal when heated 
in contact with carbonate of lime. It likewise oxydates 
in muriatic acid ; but I have had no opportunity of 
making the experiment with sufficient precision to as- ^ 
certain the results. 

In sciences kindred to chemistry, the knowledge o£ 
the nature of- the alkalies, and the analogies arising in 
consequence, will open many new views ; they may 
lead to the solution of many problems in geology, an4 
shew that agents may have operated in the formation of 
rocks and earths which have not hitherto been suspected 
to exist. I 

It would be easy to pursue the speculative part of this 
enquiry to a great extent ; but I shall refrain from so.oc* 
Gupying the time of the Society, as the |«Qour of my 
object in this lecture has not been to statf Jiypothese^ 
but to bring forward a new series of facts. 

An 
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An Account of a Method of htLitening the Maturation of 
Grapes. B\f John Williams, E^. 

In a Letter to the Rt. Hon. Sir Joseph Banks, Bart. 

K.B.P.R,S, He. 

From the Transactio.vs of the Horticultural- 

Society of London. 

JLt is a fact well known to gardeners, that vines^ when 
exposed in this climate to the open air, although trained 
to walls with Southern aspects, and having every ad- 
vantage of judicious culture, yet in the ordinary course 
of our seasons ripen their fruit with diiHculty. This 
remark, however, though true in general, admits of. 
some exceptions, for I have occasionally seen trees of 
the common uhite muscadine^ and black cluster grapes^ 
that have matured their fruit very well, and earlier by 
a fortnight or three weeks, than others of the same 
kinds, and apparently possessing similar advantages of 
soil and aspect. 

The vines that ripened the fruit thus early, 1 have 
generally remarked, were old trees having trunks eight 
or ten feet high, before their bearing branches com- 
menced. It occurred to me, that this disposition to 
ripen early might be occasioned, by the dryness and 
rigidity of the vessels of the old trunk, obstructing the 
circulation of that portion of the sap, which is supposed 
to descend from the leaf. And to prove whether or 
not my conjectures v/ere correct, I made incisions 
through the bark on the trunks of several vines growing 
in my garden, removing a circle of bark from eacli^ 
and thus leaving^ tlie naked alburnum above an inch in 
width completely <;xposed ; tltis was dune in the noatb;* 

of 
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of June and July. The following autumn the fruit 
growing on these trees came to great perfection, hav- 
ing ripened from a fortnight to three weeks earlier than 
usual : but in the succeeding spring, the vines did not 
shoot with thpir accustomed vigour^ and I found that 
I had injured them by exposing the alburiuim uiine* 
cessarily. 

Last summer diese experiments were repeated ; at 
the end of July and beginning of August, I took annu-> 
lar excisions of' bark from the trunks of ssveral of my 
vines, and that the exposed alburnum might be again, 
covered with new bark by the end of autumn, the re* 
moved circles were made rather le^s than a quarter of 
an inch in width. Two vines of the white /tvntiniac^. 
in similar states of growth, being trained near to each . 
other on a Soutii wall, were selected for trial : one of 
these was experimented on (if I may use the term)^ the 
other was left in its natural state, to form & standard of 
comparison. When tlie circle of bark had been re* 
moved about a fortnight, tlie berries on the experi- 
mented tree began evidently to swell faster than those 
on the other, and by the beginning of September 
showed indications of approaching ripeness, while the 
fruit of the uncxperimented tree continued green an4 
sn^iH. ,. In the beginning, of October the fruit on the 
tree that had the bark removed from it, was quite ripei 
the ether only just began to show a disposition to ripen^ 
for the bunches were shortly afrerwardsr destroyed by . 
the autumnal frosts. In every case in which circles of 
bark were removed, I invariably found that the fruit 
not only ripened earlier, but the berries were consider- 
ably larger than usual, and more highly flavoured. 
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The effects thot produced, I can account for only, 
by adopting Mr; Kni^t*8 dieory of the downward cir- 
culation of the sap, the truth of which these experi- 
mentSy in my opinion, tend strongly to confirm. I 
dienefore imagine by cutting through the cortex and 
Uber without wounding the alburnum, that the descent 
of that portion of the sap which has undergone prepara- 
tion in the leaf is obstructed and confined in the 
branches situated above the incision ; consequently the 
fruit is better nouriihed, and its maturation hastened. It 
is certainly a considerable point gained in the culture 
of the vine, to be able to bring the firuit to perfection^ 
by a process so simple, and so easily performed. But 
lest there should be any misconception in the foregoing 
statemdit, I will briefly describe the exact method to 
be followed by any person, who may be desirous of try- 
ing this mode of ripening grapes. The best time for 
performing the* operation on vines growing in the open 
air, is towaMs the end of July, or beginning of August ; 
and it is a; material point, not to let the removed circle 
of barli be too wide : from one to two-eighths of an 
inch will be a space of sufficient width ; the exposed, 
alburnum will then be covered again with new baik be- 
fore the following winter, so that there will be no dan- 
ger of injuring the future health of the tree. 

It is not of much consequence in what part of the 
tsee the incision is made, but in case the trunk is veiy 
large, I should then recommend, diat the circles be 
made in the smaller branches. 

It is to be observed that all shoots which come out 
from the root of the vine, or from the front of the trunk 
situated below the incision, must be vemoved as ofien 

as 
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as they appear, unleM^^ bearing wood is particulariy 
wantedrto fill up the loWer part of the wall, in which 
case one or two shoots may be left. 

Vines growing in forcing houses are equally tmprored 
in point of size and flavour, as well as made to ripen 
earlier by taking away circles of bark: the time^for 
doing this, is when the fruit is set, and the berries are 
about the size of small shot The removed circles nday 
here be made wider than on vines growing in the open 
air, as the baik is sooner renewed in forcing-houses^ 
^ owing to the warmth and moisture in those places. Half 
an inch will not be too'great a width to take off in a 
circle fix>m a vigorous growing vine, but I do not recom* 
mend the operation to be performed at all in weak trees. 

I thiiik that this practice may be extended to other 
fruits, so as to hasten their maturi^, especially fig^^ in 
which there i^ a. most abundant flow of returning sap ; 
apd it demonstrates to us, ^why old trees are more dis* 
posed to bear fruit than young ones. Miller informs 
nsy that the vineyards in Italy are thought to improve 
leveiy year by age, till they are fifty lyears old^ It 
therefore appears to me, that nature, in the course of 
dlhe, produces effects similar to what I have above re- 
commended to be done by art. For, as trees become 
old, the returning vessels do not convey the sap into 
the roots, with the same facility they did when young : 
ifaus by occasionally removing circles of bark, we only 
anticipate the process of nature \ in both cases a stag- 
nation of the true sap is obtained in the fruiting 
branches, and the redundant nutriment dien passes into 
ihe fruit, 

I have sometimes found that, after the circle - of bark 
has beea lemoved, ** a small portion of the inner bark 

Dd 2 has 
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has adheved to the ^Ibomum ;*' it is of the utmost 'iiii^ 
portance to iremoYe this, though ever so small, othdu 
vise in a very short space of time, the commiinieataDB 
18 again established with the root, and little or no e&ct 
produced. Therefose in about teh days after the ftxst 
operation has been performed) I generally look at the 
part from viiience •aie harl^ was removed, and sepante 
any small portion, which may have escaped the 
the first time. . ^ 

'Description of a Capstan, which works without requiring 
the Messenger or Cable rourid it to be ever surged. 

Btj John Whitley Boswell, Esq. 

* 

With an Engraving. 

From the Transactions of the Society for the Encour 
ragement of Arts, Manufactures, and Commerce. 

The Gold Medal was presented to Mr, JioswELhJbr iliis 

Itrvention. 

J\S few but mariners uudei-stand the manner' in tehich 
cables are bawled aboard in large ships, it will probably 
render the object of my capstan more manifest, to give 
some account of this operation. — Cables above a certain 
diameter are too inflexible to admit of being coiled 
round a capstan ; in ships where cables of such large di* 
inensions are necessary, a smaller cable is employed- for 
this purpose, which is called the 7nessertgery the two 
ends of which are made fast together so as to form an 
endless rope, which, as the capstan is turned out,- re* 
volves round it in unceasing succession, passing on its 
course to the head of the ship, and again tetumihg to 
* the capstan. To this returning part of ^ the. mesi^ienger 
' . the 
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ike great cable is made fast by a nninber of small ropes^ 
called nippers, placed at tcgalar inteiyrals ; these nip* 
pers are applied as the cable enters the ^wse->hoIe, and 
are again removed as it approaches the capstaiii after 
which it is lowered into the cable tier. 

The piessenger^ or any other rope coiled round the 
capstan, must descend a spaee at every revolution eqii8(l 
to the diameter uf the rope or caUe used ; this cir- 
cumstance brings the coils m a few turns to the bottom - 
of the capstan, when it can no Icxigcr be turned round^ 
till the coils are loosened and raised up to its other ex- 
tremity, after which the motion proceeds as before. Hiis 
operation of shifting the place of the coils of the me$.- 
aenger on the capstan, is called surging thq messenger: it 
always causes considerable delay ;*and when the messen* 
ger chances to slip in changing its position, which some*^ 
tiroes happens, no small danger is incurred by those who 
are employed about the capstan. 

The first method that I know of used to prevent the 
necessity of surging, was by placing an horizontal roller 
beneath the messenger, where it first entered on the 
cf^tan, so supported by a frame, in which it turned on 
gudgeons, that the messenger in passing over it was 
compelled to force upwards all the coils above the cap- 
stan^ as it formed a new coil. 

^ This violent forcing of the coils upwards along the 
barrel of the capstan, not only adds considerably to the 
labour in turning the capstan, but from the great firic- 
tion which the messenger must suffer in the operation 
while pressed so hard against the capstan, (as it must be 
by the weight of the anchor and strain of the men,) 
could not but cause a very great wear and injurjr to die 
mesaMBger, or* other cable wound round the capst^; 

akd 
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and that this wear must occasion an expense of no small 
amoiiiit, must. be manifest on considering the lairge 
simis which the smallest cables used for thia purpose 
co^ 

The next method applied to prevent surging, was that 
for which Mr. Plucknet obtained a patent^ the specifica- 
, tion of whith may be seeh in the Repertory of Arts, 
No. 46. In this way 'a number of upright puppets or 
Ufters^ placed round the capstan, were made to rise in 
succession, as the capstan turned round by a circular 
inclined plane placed beneath them, over which their 
lower extremities moved on friction wheels, and these 
puppets, as they rose, forced upwards the coils of the 
messenger on the barrel of the capstan. This was a 
superior method to the first, as the operation of forcing 
upwards tb€i coils was performed more gradually by it ; 
bqt still the wear of the messenger from the lateral fric- 
tion in rising against the whelps of the capstan remain 
undiminished. 

The third method used for the same purpose was that 
proposed by Captain Hamilton^ It consisted in giving 
the capstan a conical shape, with an angle so obtuse, 
that the strain of the messenger forced the coils to as- 
cend along the sloped sides of the barrel. The roller 
first mentioned was sometimes used with this capstan,' of 
which a full account is inserted in the Repertoiy of ' 
Arts, vol. II. Second Series. The lateral friction and 
wear of the messenger against the whelps of the capstan 
is equally great in this method as in the others ; and it 
besides has the inconvenience of causing the coils to be« 
come loose as they ascend ^ for as the upper part of the 
barrel is near a third less in diameter than the lower 
part, the round of the messenger that tightly enxbraced 

r the' 
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the lower part most exceed the circumference of the up«» 
per extremity in the same proportion. 

In the method of preventing the necessity of surging, 
which the model I have luul Uie honour of laying before 
the Society represents, none of liie-iateral friction of the 
messenger or cable against the whelps of the capstan 
(which all the other methods of effecting the same pur* 
pose before mentioned labour under) can possibly take 
place, and of course the wear of the messenger occa*^ 
sioned thereby will be entirely avoided in it,, while it 
performs its purpose more smoothly, equally, and with 
a less moving power than any of them. 

My. method of preventing the necessity of surging 
consists in the simple addition of a second smaller barrel 
or capstan of less dimensions to the large one ; besides 
which, it is to be placed in a similar manner, and which 
need not in general exceed the size of an half-barrel 
cfiLsk : the coils of the messenger are to be passed altelr- 
nately round the large capstan and this small barrel, but 
with their direction reversed on the different barrels, so 
that they niay cross each other in the interval between 
the barrels, in order that they may have the more ex- 
,tenaive contact with, and better gripe on, each barrel. 
To keep the coils distinct, and prevent their touching 
each other in passing frbm one barrel to the other, pro-> 
jecting rings are fastened round each barrel, at a dis- 
tance from each other equal to about two diameters of 
the messenger and the thickness of the ring. Those 
rings should be so fixed on the two barrels, that those oh 
{me barrel-should be exactly* opposite the middle of the 
intervals between tho$e on the other barrel : and this is 
the only circumstance which requires any particito at« 
tentiucm in the construction of this capstan. The rings 

should 



ao« Description ^a Cipitsn, %-h;(h -^vrks without 

should project about at much as the cal;lo ( 
from the barrels, which may be fonned wiih whelps, iuid 
in every other respect, not before meticioiit^d, in the 
usual manner for capstan barrels^ only that I would re- 
rommend the whelps to be formed without any inclina- 
tion inwards at the top, but to stand upright all round, 
so as to form the body of tiie capstan in the shape of a 
polygonal prism, if the intervals between the whelps are 
filled up, in order that the coili may have equal tension 
at the top and at the bottom of the barrels, and that the 
defect which conical barrels cause iii this respect may 
be avoided. 

The small barrel should be furnished wiili falling palls 
ss well as large ones ; a fiixed iron spindle ascending 
from the deck will be the best for it, as it will take up 
less room. This spindle uuiy be secured below tlic deck, 
so as tu bear any strain, as tlie siuall barrel need not ))« 
much above half the height of the large barrel ; the 
capstan bars eao easily pass over it in heaving rouQi^ 
when it is thought fit to use capstan bars on the 
liauic deck with the small barrel. As two turns of dw, 
meKscnger round both barrels will be at least eqaivsletH, 
to three turns round the common capstan, it will imAy a 
ever be nccessaiy to use more than four tans round t 
two barrels. 

The circumstance which prcrcnts the Uteral fricttifti 1 
of the messenger in iny double capstan is, that inSt.l 
each coil is kept distinct fi-om the rest, tod must paas o 
to tlie second barrel before it can gaio the next eteva-^ 
lion on the first, by which do one coil cvi htcve any ins 
fludnce in raising or depressing aootlier; and irfiat eachi 
st^parate coil descends in a auigltf ferolutuia it^gains at 
.Clinch as is necessary in its passage between the. batrris, 
■ nbete 
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where in the air, and ffee from all contact with aoy 
part of the apparatus, it attains an higher ele^-ation with- 
out a possibility of friction or wean 

I have described my double capstan as it is to lie used 
in large vessels, where messengers are necessary, from 
the great size of the cables ; but it is obvious that it is 
equally applicable to smaller vessels, as their cables can 
be managed with it in the same maimer as is directed 
for the messenger. The same principle may also be 
easily applied in windlasses, by having a small horizon* 
t jtl barrel placed parallel to the body of the windlass, 
and having both fitted with rings, in the same way as 
the capstan already described. The proper place for 
the small horizontal barrel is forward, just befpre the 
windlass, and as mu^h below its level as circumstances 
will admit ; it should be furnished with catch-palls as 
well as tlie windlass. 

Besides the advantages already stated, ihy proposed 
improvement to the capstan has others of considerable 
utility. Its construction is so very simple, that it is no 
mare liable to derangement or injury than the capstan 
itseH Its cost can be btft sinall, and every part of it 
can be made by a common ship carpenter, and be re- 
paired by him at sea if damaged by shot. It will take 
up but Httle rootn, only diiat of a half-barrel cask ; and 
it id of a natute so analogous to that kind of machinei^ 
to which sailors are accustomed, that it can be readily 
iindentood and managed by them. 

^ In otder to- render the description of my double cap^ 
Stan merfe clear, I annex a sketch of it, as fitted up ih 
iht tnato^r pt6|)osed. 
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210' , Oh the Constriuiim &f th€ Teeth of Escapements. 

Reference to tJie Engraving of Mr. BoswELt^s imprtroed 
Capstan^ to prevent the Necessity of Surging, 

(Plate VIII. Fig. 4.) 

A^ represents the larger or common capstan used on 
board ships. 

B, another capstan of less dimensions^ pfaced in a . 
similar manner. 

Cs the coils of the messenger passing alternately 
round the large and small capstans, but with their direc* 
lion reversed on the differeiit barrels, so that they may 
cross each other in the interval between them. 

D D D D, projecting rings round each capstan or barr 
rel, so fixed on the two barrels, that those on one barrel 
should be exactly opposite the middle of the intervals 
between those on tlie otiier barrel. 



On the Constrtiction of the Teeth of EscapemefUs* . 

With an. Engraving. 

Comvmnicated by Mr. Robert King, of Scarboroughy 

in a Letter to the Editors. 

Gentlemen,, 

Xn order that the principle for the escapement of pal- 
lets, as given in my last paper, inserted inyourTlst 
niunber, may be clearly understood, and more easily 
applied to wheels of different numbers of teeth, and ta 
pendulums of different lengths, a farther illustration 
may be made, in observing, that as Mr. Ferguson, in hit 
Select Exercises, proposes a clock of a very simple .con** 
struction, but seems apprehensive that it would be dif<» 
ficult to make an escapement for his whed ef 90 teeth 

vhh 
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with proper motipn ; it may i)ot be improper to shew 
how that ^capement may be effected. We are to ob- 
serve, that the impulsive angle 0* half-swing of the 
pendulum of t^e clock i$ g^early balbf a tooth ; and so by 
taking fewer teetbi or shortening the extent of the fangs 
or inclined planes so as to be nearer the centre of the 
verge, the vibrations may be increased at pleasure. For 
as the proposed swing or vibration from the centre of 
the swing in the pendulum is to half a tooth the impul- 
sive angle on the pallets, -so is the length of the pen- 
dulum to the distance of the point of percui^ion on the 
plain of the pallet to its distance from its cen^e or th^ 
verge of tbe pallets ; so that you must make the pallets 
to escape such a number of teeth as will give the pro- 
posed vibration. To effect this, the following shews the 
method at large. Ferguson's clock having a swing- 
wheel of two inches and a quarter diameter, the circum- 
fereiice will be .7.0686 inches ; and being to have 90 
teeth, each tooth will be .07854 of ^n inch, and the half 
tooth ,03927 of an inch. And the pendulum being de» 
signed to beat seconds, will in this p$ut of the world be 
nearly 39,2 inches in length. Now, suppose I dliould 

■ 

wish to apply it with four inches vibration. It would then 
vibrate two inches on each side of the centre ; then the 
proportion would stand as two inches the vibration on 
one side of the perpendicular is to the length of the 
whole pendulum, or 39,2 so is ,03927 the space taken 
up by half a tooth, or the length of the line impulse, on 
the face of the pallet (which will be tiear enough^ it al- 
lowing a small di<op of the difference between the slope 
and its perpendicular for inequalities of workmanship) 
to 744692 of an inch, or half the opening of the pallets, 
or the distance from the point of inipulse to the centre 
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iprinf^^ ht^m ts.li *Ji^ fozms <» impnjat^ tbe u^le at the 
cenue wiU be found, bj tngryDoneay, to be SS« SO ; 90 
tbxt tbe vrbole opening of tbe poJIets for tbcx sviag <v 
ribiauoD wil] be €7 degrees^ vLkb wc&ki be iiev sevcB- 
teegk tectb ; uk] as the pallets must alwajs bar^e aa ex- 
tent id ball a tocnb msre in tbe opeaing. tbej will le- 
qoire in tbis case seveuteec teeth and a bal^ wbicb vill 
make tbe cpeQing of tbe pallets take in 70 degrees of 
tbe cinram£erence of tba wbeel, being tbe extent to tbe 
next largest balf tootb. 

To dxaw tbe escapement, from tbe cenae C [Fig. 5, 
Plate VIII.} draw tbe perpendicular C r, and on exfa 
side of it set off tbe angle of S5% wbicb is tbe angle of 
scapementy and draw tbe lines a C and k C. Tben draw 
the pallet dy and from tbe centre of tbe reige at c 
througb the point of in^pulse draw tbe line cj. Tben 
through the point of escape draw the line r^. Tben 
from the line of escape thn>ugh lue point of tbe other 
pallet c draw the line c h ; the line of escape of that 
pallet ; from which line setting off the angle of impulse 
ic k equal to the ^T^^^fcg^ it will give tbe pmnt of im- 
pulse on the pallet e ; this method, mav be taken for 
ikbort pendulums also ; when the opening of tbe pallets 
in consequence will grow less as the pendulum is short- 
ened and the swing increased, as must be the case far 
half seconds ; so that the pallets perhaps may not take 
in abo%'e two or three teeth and a balf, as for table- 
clocks, &c. I am^ Gentlemen, 

Yours, &c. 

R King. 
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J)escription qfa Threshing Machine^ fnade by Mr. Joseph 
Frost, of Great Linfordf near Newport Pagnel^ Bucks. 

•(7(wn7»ww/ca/erf by a Correspondent^ in a Letter to the 

Editors, 

X HIS machine consists of a horse-wheel, of about 
tvrelve feet diameter, on a perpendicular shaft, which is 
entirely of wood, and turns a pinion of cast-iron on one 
(extremity of a horizontal sh&ft, which has a larger iron 
wheel at the other extremity, working in the pinion of 
the threshing-drum ; on the spindle of which is fixed 
^LDOtlier wheel, to work two duted rollers for regulating^ 
the supply of corn. 

Thus with three movements only the threshing-drum 
}s put into motion, and made to perform nearly five 
hundred revolutions in ^ minute ; and being furnished 
with twenty -ribs, about ten thousand blows are struck 
in the same time. 

The horse part of the machine is erected withoutside 
of the barn, and may be covered with a shed or hovel ; 
and the threshing part, which is withinside the bam, 
occupies a space of four feet wide by seven feet long, 
and may be covered over at nine or ten feet high. It 
' may be worked by either one or two horses, at discre- 
tion ; if with one horse, it will thresh full filty bushels 
of com in a day of nine hours, and more than eighty 
bushels if two horses are employed. The straw is less 
injured than if threshed with a flail ; the men employed 
in either case are three only, and a boy to drive the 
horse: but if the com be not previously bound in 
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sheaves it becomes necessary to put it twice through the 
machine; otherwise one t)ir^shing wi}! giye th^ straw 
entirely clean, 

The expense of this machine^ including all materials 
pf woody iron, and brass, is not exceeding ninety^ 
pounds^ exchisive of carriage, and the board and lodg- 
ing of four wofki^en for a fortnight while employed in 
fixing it up. It has been erected for many fapners in 
the midland counties withput failipg or beirig disap^ 
proved of afterwards in any one instance ; and in the 
neighbourhood of the metropolis, fqr Edmund Morris, 
Esq. of Charleywood, near Rickmersworth ; for Mr. Field 
of Cbesham ; and for Mr. .Pickford of Market-street ; 
the last of whom has erected a second machine, with 
which he has combined a chaff-cutter, and a pair of 
mill-stones, and finds them all perform satisfactory, on^ 
horse being added whenever each of these is put ^ 
work. 
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List ^ Patents fir Inventions, He. V 

(Continued from l^ige 144.) 

'X HOMAS Smith the younger, of Capon Field Iron-' 
works, near Bilston, in the county of StaRord, Iron*- 
master; for certain improvements in steam-engines. 
Dated June 3, 1808i Specification to be enrolled within 
one month. 

• Ralph Dodd, of Change Alley, in the dty of Lon- 
don, Engineer ; for improvi^ bridge floorings or plat- 
fo]^^ and fire-proof floorings and fire-proof roofings 
for extensive dwelling-houses, warehousesi and mills. 
Dated June 3, 1808. Specification to be enrolled within 
six months. 

William Shotwell, of the city of New York, in 
North America, now riesiding in the parish of St. Mary 
Lambeth, in the county of Surrey, Gentleman ; for 
certain improvements in the manufacturing of mustard.' 
Communicated to him by a foreigner residing abroad. 
Dated June 14, 1808. Specification to be enrolled within 
six months. i 

George Tennant, of Great Ormond-street> in the 
county of Middlesex, Gentleman, and Alexander Gal- 
loway, of Holbom, in the ssme county, Mechanist; 
for a machine or machines for cutting all sorts of fus- 
tians, usually denominated constitution cord, tabby cord, 
shaft cord, thickset, tabby vdveteen, Genoa velveteen, 
velveret, and every other species of fustian, velveret, 
and velveteen ; njso velvet, plush, and other cloths or 

goods 
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goods made of cotton, silk, woolleti, or any mixture 
thereof, usually cut in the manufacture of - such articles. 
Datad June 14, 1808. Specification to be enrolled within 
six mouths. -^ " 

Georoe LoWe, of Cheapside, in the city of Lon- 
don, Cotton-spinner ; for an improvement in die ma^ 
nufacture of a fabric, composed of flax and cotton, which 
is applicable to many useful purposes. Dated June 23, 
1808. Specification to be enrolled withlii six months. 

Samuel Gadd, of Shadwell, in the county of Middle- 
sex, Rope-maker; for ^n improvenu-nt in tb« art o^ 
rope-making, upon the principle of composing each 
strand of rope with two distinct threads twisted together, 
and of the arrangement of the apparatus by which tliat 
principle is carried into effect. Dated June 25, 180S, 
Specification to be enrolled within one month. 

John Hall, of the town and county of the town df 
Kingston-upon-Hull, Rope-maker; for certain improve- 
ments in making and maniufagturing. ropes and other 
cordage, and coiling of lines in whale boats. Dat^d 
June 28, 1808. Specification to be enrolled wi^in one 
month. 

Gkorge Pocock, of the city of Bristol, Schoplmaster,; 
for geographical slates for the construction of maps. 
Dated June 28, 1808. Specification to be enrolled within 
one month. 
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SpecijUatiorty enrolled pursuant to Act (f Pdrliament of- the 
47th of George the Thirds of the Invention of Henry 
FoURDRiNiBR and Sealy Fourdrinier^ of Sherbdme 
Lane^ London, and John Gamble, of Saint Neots, in 
the County of Huntingdon, Paper Manufacturers f for 
. nuJcing Paper by Means of Machines, for which several 
. Letters Patent have been obtained at different Periods. 

Term extended to 1 5 Years from August 1 4, 1 807. 

With Pktes. 

X O all to whom these presents shall come, &t. 
Now know YEy that in compliance with the t^nns and 
conditions of a certain Act of Parliament passed in the 
now last Session of Parliament, and intituled, ^* An Act 
for prolonging the term of certain Letters Patent as-* 
signed lo Henry Fourdrinier and Sealy Fourdrinier, for 
the invention of making p^)er by means of machines ;** 
we do describe alud iuscertain the nature of the machine 
and invention in the said Act mentioned, in the present 
improved state thereof, and in v^at manner the said 
Vol. XIII. — Second Series. F f ma* 
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nachine is to be made aad used in such improved state, 
and also in ^at manner the work to be done thereby is 
to be performed ; and we do also herein explain such 
better practical application *of the original and improved 
principle or . principles of the said machine and inven- 
tiont "deacribed in the specifications inrolled^ as in *the 
said Act is mentioned, or any or either of them, toge- 
ther with all the improventents thereof, as we ourselves 
do now use and practise. And accordingly we do de- 
scribe the nature of our said machine and invention in 
the present improved state thereof ; and do declare that 
the same consists in the using a revolving web of wove 
wire^ or other similar material or thing applicable in 
like iiiamier as such web ; the same being made endless 
Unjoining its ends together similar to a round towel, or 
by ttmng it wove endless, and in applying such web to 
the ttaking or manufacturing of paper, according to the 
sarrangement and ^application of the revolving or endless 
saeb liefore-mentioned, in connection with other me- 
chanical ^apparatus, as hereinafter more particularly de- 
scribed. 

First, the pulp or material of which* the paper is in- 
tended to be made, having been prepared in the usual 
wa^y Jisell known to paper manufacturers, is deposited 
in a |iro^r receptacle, such as is generally called the 
jraty maikad VAT in N^ 1 of the drawings accompany* 
^lg this specification (see Plate iX.) The said drawings 
Ko If exhibits a side view or elevation' of the said ma«> 
x^iune^ and also a plan th^eof ; and for the purpose of 
better ^ucidation, we^have indicated the same things in 
Mch by the same letters or figures of reference. Tlie pulp 
beiiig in the said vat is, by admixture of water therewith^ 
bvougfat to th^ r^uired cansistency, and is then suf^ 
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fered to ran Ihrbugh certain apertures in the ndc^or ipmy 
ot the Tat at A, and conducted fitmi thenee by mtk m^ 
dined plane B By in an uniform stream upon the suirfaoe^ 
of the revolving web- aa a,' &c» which is so placed^ tkai- 
its surface.^ shall be hs neaiiy level as po^ible^ Mid 
shall have its revolving motion in the direction in whidr 
the stream of pulp runs horn the vat. Thb web is ke|l% 
extended longitudinally by two principal or extieiBe' 
lollerSy. C and E, upon which it revolves ; and the upper 
part thereof, upon which the paper is formed, is* sup^^ 
ported and kept level by a number of small rollers bbkbi 
and other smaller ones hereinafter described^ plaeed 
parallel with the other two C and E, and at such distant 
ces from each other as to prevent the web from beiag 
pressed or weighed down by the pulp into the q>acei 
between them, and also to cause the pulp to spretid 
Itself uniformly upon • the sur&ce of the web or shecit^ 
thereby producing a sheet of paper of an uniform thick* 
ness. The web is likewise kept extended lateral^ by 
means hereinafter explained.'. The width of the sheet 
of paper is determined by two pieces of wood set edge^ 
ways upon the web, exactly parallel with each other^ 
and with the line of motion of the web. These pieces 
require no particular precision as. to their dimensions^ 
but we generally make them about; three inches ia deptl^ 
one inch and a quarter thick, and about- four feet long*, 
extending from that part of the web which is n€»rt the 
Yat, in the direction of the line of motion. Between, and 
in contact as well with jthe under edges of these pieces 
as with the upper surface of the web, we place two end* 
less straps of leather of a widtli corresponding t6 the 

* This level surface or horizontal position we contiane from C to 
D, two o^fhe rollers snpporting.the said web or sheet. ^ 
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thickness of the pieces ; and cause them to revolve upon 
pullies with a velocity exactly equal to the velocity of 
the revohing web. We likewise place similar pieces 
and straps in contact with the under surface of the web^ 
and exactly opposite to those upon the upper sur&ce ; 
so that the web is pressed between the upper and under 
straps and pieces, and the liquid pulp is thereby pre- 
vented from running off towards the sides. These pieces 
and their straps we call dickies [F and G are the pieces^ 
and H and I are the straps]. Near that part of the web 
upon which the pulp falls from the inclined plane at Cg 
and between it and the vat, we place a flap of oiled silk 
or other flexible material ; but we use silk, one edge 
of which rests upon the web, the other being fastened 
to a piece of wood laid across the surface of the web, 
but not touching it, the length of the said piece cor* 
responding to the width between, and being supported 
at each end by the dickies. The flap of oiled silk is to 
prevent the pulp from running back towards the vat. 
Between the two principal or extreme rollers C and E, 
upon which the web revolves, and about two feet and a 
half from E, and between that and the vat, we place two 
other rollers or cylinders J and K, one above the other, 
and cause the upper part of the web with the paper 
forming thereon, to pass between them for the purpose 
of pressing out the water ; and from this use of them, 
we distinguish them by the denomination of the first or 
wet press cyhnders or rollers. In ord^r to guard the 
pulp, which before passing between the cylinders is yet 
in a soft state, from being dislodged or otherwise injured 
by the upper roller or cylinder J coming immediately 
in contact with it, we use another revolving web of 
wove wire or other fit material^ which in this case may 

b^ 
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be of feltingy as at dd dd^ of the same width as thft 
pne above-mentioned, but not so long. To distinguish 
which last*mentioned web from the olher web before** 
mentioned^ we shall call the first-mentioned web by 
the name of the under web, and the wefr now deiicnb* 
iog we^shali call the upper web : the bottom part of the 
said upper web we likewise cause to pass between the 
two cylinders J and K, sa that its under surface, fails 
upon the surface of the pulp or paper, and defends it 
from the action of the upper cylinder J. This upper 
web is kept extended by, and made to revolve upon, two 
rollers L and M, placed one on each side of the wet 
press cylinder J and K, and at a convenient hei^t above 
them. The wet press cylinders are provided with a com* 
pressing apparatus at each end, to give the necessary 
pressure to the paper. 

It is evident then, that, if motion is given in the pro« 
per direction to the wet press cylinders J and K, having 
bodi the webs thus compressed between them, such 
webs wiU be drawn along by them, and caused to re^ 
vcdye upon their respective rollers ; aild that as long as 
these webs continue so to revolve, and the pulp con- 
tinues supplied and running upon tlie surface of the 
under web, so long will the machine conthme makiDg a 
sheet of paper of continually increasing length. . 

But as the paper after having passed between the first 
press cylinders, has not obtained such a degree of con- 
sistency and strength, as to a^iow of its being removed 
finom the machine, and cut into sheets and- laid m packs ; 
we therefore cause it to pass through a second pair of 
pressing cylinders N and O, which we denominate the 
second or dry press, where it receives such a further 
llegree of preii^ure and consequent strength, as to fit it 

for 
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for aU ihe subcequent operations necessary to finishing 
it tor mariet. The second or dry press consbta of a 
pair of cylinders adapted to strong pressure, and whicb^ 
therefv>f\\ we make of hard metal (preferring brass as 
wx liable to rust), which cylinders, N and O, are turned 
pertVciIy true and smooth, and placed one aboTe the 
dhor jt a cofirenienc distance from and exactly paral* 
lei with the first press cyHnders. Between these, vis; 
tho second press cylinders N and O, we place the up* 
)H«r part of a revolving web of flannel or felting, or 
other fit material (represented by the lines zx.ec€€^ and 
hereinafter called generally the felting) by way of &« 
tinction from the uj^r and under webs before-men* 
uoiu^d ; and we cause such felting to revolve upon and 
to be kept extended by two rollers P and Q, one oa 
each side of the cylinders N and O ; and by giving mo* 
tion to those cylinders N and O, we cause the felting 
to Tt*%*oIve upon its rollers P and Q, in the same direc- 
tion and witli the same velocity as the under web. And 
we cause tlie paper after it has passed the first press, 
and arrived at the extreme roller £, upon- which the web 
revolves, to be detached from the surface of the web, and 
to be deposited upon the revolving felting, and with 
it made to pass between the second press cylinders. The 
paper is then collected and wound upon reels or rollers 
as at R, which are successively removed and others ap- 
plied as they become charged or filled with paper. The 
long sheets of paper thus obtained are, by a subsequent 
process hereinafter described, cut into others of the re- 
quired dimensions. 

Having thus far described and ascertained the nature and 
principle of our said machine and invention in its improved 
state, and the other particulars required to be explained 

as 
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00 herein before recitedi we do as follows, further and more 
particularly describe and ascertain in what n^anner the 
work to be done by our said machine and inventiou is tx$ 
be performed, together with all the improvements ihere«- 
of as we ourselves do now use, and practise the saiue^ 
that is to say : AVe construct the vat or vessel in which 
the paper stuff or pulp is deposited previous to its 
being made into sheets of paper, of wood, and of a rect- 
angular figure as of the most convenient material and 
form, a plan and section of which is seen in Na 1 of the 
drawings accompanying this specification, and anarked 
VAT. Against the front, or that side of the vat opposite 
to the under web and on the outside thereof, we affix a 
«nall trough, of a length nearly equal to the width of the. 
said web as represented at S, into which the pulp or 
paper stuff is permitted to flow through several aper* 
tares in the side of the vat gX equal distances from each 
other and from the top of the vat, as represented by the 
dotted lines AAA, &c. in the plan, and at A in the 
section. Into these apertures we usually insert brass or 
popper tubes, of a length equal to the thickness of the 
side of the vat into which they are so ipserted. Against 
the side of the vat and upon or over the ends or orifices 
of these tubes, we place a sheet or plate of copper or 
brass, of a length and width sufficient to cover them; and 
in thtt plate we make as many holes as there are tubes, 
the diameter and situation of 'Ihese holes exactly cor- 
lesponding to the orifices of the tubes ; and by making 
the plate to slide backward and forward, it is obvious 
that the communication between the vat and tbe trough 
8 above mentioned, through the tubes, will be either 
opened or shut as the holes in the sUding plate are 
imde to correspond with the apertures or ends of the 

tubes 
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tubes or otherwise ; or they may be pardy open or partly 
abut in any intermcKliate degree, so that the quantity of 
pulp or paper stuff required to run from the vat upon the 
under web may by thiit means be regulated and adjusted Co 
the velocity of the under web, as to produce a sheet of 
paper of any required thickness. We cause the pulp or 
paper stuff in the vat to be constantly stirred or agitated as 
long as the machine continues at work by certain pieces 
of mechanism commonly used in paper mills for that pur- 
pose, and well known to the manufacturers by the ap- 
pellation of begs ; and^these are represented at T T T T. 
The inclined plane B B, which is affixed to the upper 
edge of the trough in the front of the vat for the purpose 
of conducting the pulp from thence to the surface of the 
under web, is a copper plate hammered exceedingly flat 
and true, and otherwise reduced to as perfect a pbne as 
possible. The pulp is prevented froln spreading itself 
laterally, or running off sideways from the inclined plane, 
by proper pieces set edgeways thereon for that purpose. 
To prevent confusion in the drawing, we have shewn the 
inclined plane in the section only at B B and its support 
y, but its situation on the plan is denoted by the dotted 
lines B B B B. The upper edge of the trough over 
which the pulp flows upon the inclined plane at g should 
be exactly level, and about seven or eight inches below 
the upper edge of the vat, and about five inches abote 
die 'surface of the under web. The required ang^ 
of the inclined plane will vary the quality and quantity 
of the pulp to be thrown upon the web, and must be 
ascertained by experiment As the pulp ought to ftll 
upon the under web with as little velocity as possible^ we 
tlierefore place a small cc^pper or wooden trough across 
the surface of the under web, and about half an inch 

above 
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&bove it, and supported at each end by the dickies. 
T^ situa.tion and figure of this trou^ (which we call 
the delivering trough) is shewn in the section at Cj and 
likewise one of the regulating screws U, by which 
it is raised or lowered as the thickness of the paper 
may require, by having a screw at each end* By this 
means the rapidity of the pulp is considerably le8« 
aened by falling first into the trough aod then upon the 
web. But it may still be further decreased by causing 
the flap of oiled silk to, extend beyond and underneath 
the edge of the trough from which the pulp £dls upon 
the silk and from thence runs gently upon the web. 
W V is the wooden frame work supporting the various 
parts of the machinery. J and K the first or wet press 
cylinders or rollers with the revolving webs a a, &c. and 
4.d^ and passing between them, -^ are darts or arrows^ 
denoting the direction in which the webs move. W and 
X the ir6n spuidles of the cylinders, h h the iron car* 
riages, and bearing brasses 1 1, in which the spindles of 
the cylinder are supported and turn, k the compressing 
acrews.by which the upper cylinder is forced down upon 
the under one, to give the necessary pressixre to the 
p^>er. The upper part of the iron carriages A A is 
£s8tened to the under part by screws or otherwise, and 
may be detached therefrom at any tihie when it may be 
necessary to remove the cylinders ^firom their places for 
ibe purpose of putting on new webs, &c. L and M are 
the two rollers upon which the upper web revolves, Y 
and Y are their supporters, in the upper ends of which 
gre placed the pieces of brass Z and Z *, which slide 
backwai'd and forward, and in these pieces the pivots or 

* Tbe roilerf L and M , and their rapports Y and Y, are only 
ra in the tection. 
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screws in either direction by the teeth of the wheels 
takiug into each otlier respectively. The roller C near 
the vat has its pivots resting upon, or turning in two car- 
riages or supporters s and s aflixed to a strong iron bar tp 
(which we call the shaking bar) supported by the two up« 
right pieces of iron u and u, which are eacli connected 
with the shaking bar by a joint as at v, and with tlie 
frame at bottom by another joint at zt\ These joints 
admit of the bar being moved or shook backward and for- 
«rard in a direction parallel with itself. The upright 
pieces or supports are furnished with screws near the 
bottom at x, by which the roller C and the under web 
may be set exactly level ; yyy &c. are two straight iron 
lars, one on each side of the upper part of the under 
vebj and parallel therewitli, having their ends next the 
■VBt connected by means of a joint at z, with the iron 
carriages or supports A a placed upon and affixed to the 
shaking bar ; tlic oilier end of the bars^ &nd^, being in 
like manner connected with the iron carriages or supports 
A b and A b affixed to tlie wooden posts A c. These we 
caU the ruler bars, and to them are attached a number of 
wheels Ad Ad &c. (the peculiar construction and ap- 
plication of which will be shewn hereafter) for the pur- 
pose of conducting the under web in a proper direction, 
and likewise for keeping the same extended laterally. 
Upon the ruler bars are supported the dickies, by means 
of the five cross bars marked Ac; two of which pass 
through mortises made for that purpose in the upper 
diekles,^ and the other three through the under ones. 
Ay, A^i &c, are screws by which the bars are con- 
nected to the ruler bars, and by which the upper and 
under dickies are adjusted and set parallel with each 
ether, and with the under web. F and G are the dickies 
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with the TCfolving stnps H and L AA and AA are the 
putties, upon iriiich the straps revolTe; the pollies A A 
> and AA being made to revohe upon arbors or pins fixed 
to each dickle, as at Atl The dickies are kept paraUei 
with and at any determinate distance from each other 
by the screws A j, by which they are fiaistened or held to 
the cross bars Ae. In order to prevent the pulp from 
adhering to the dickies, we line or cover them with plates 
of copper or brass on both sides and upon that edge 
which bears upon the strap. AA* and A/ are two toothed 
wheels of equal diameters, taking or working into eadi 
other, and fixed or hung upon the two spindles Am and 
Artf as seen in the section. The wheel A^ and spindle 
Am are likewise shewn upon the plan. The spindles Am 
and An are placed across the machine, one abo^^e and the 
other below the upper part of the under web, for the 
purpose of communicating motion to the revolving stnqps 
by means of the wheels Ao and A/> and the puUey A^, 
round which the strap re\'olves. The wheel Ap is con- 
centric with and affixed to the side of the pulley A^. 
The other wheel Ao is hung or fixed upon the spindle 
-Ai/i. The frame work or arm by which the idieds Ao 
and Ap are held in connection with each other is so 
oonstructed, that one end swings or turns upon the out- 
side of the extended socket of the wheel Ao, through 
iriiiqh the square spindle Am passes (the outside of the 
socket being made found for that purpose). 

la the other end of the frame or arm we fasten around 
pin or arbor, iu axis being parallel with the spindle ; and 
upon this pin the wheel and pulley Ap and A^ turn ; die 
teeth of the two wheels Ao and Ap take in each other, ao 
that in whatever direction the arm and whed Ap torn or 
move, the centre of the wheel and pulley Ap and A^ will 

describe 



describe a circle or part of a circle round the centre of tlie 
^indlcy and the teeth of the two wheels eoDtiniie to take 
in each odier. By this metna the pnllejr Ag not only 
gires motion to, but serves likewise to ti^ten the re- 
ToWing straps when drawn back by the swirel-screws 
A^, Aq^ Aq, Aq. Whenever it b necessary to shift the 
dickies nearer to or farther from each other^ in order to 
vary the width of die sheet of paper, the wheels and 
pullies must likewise be shifted upon the spindles, and 
again iasteiied thereon (by the wedge or key passing 
through the socket of each) in such a position as to bring 
the pullies A^ exactly opposite their respective dickies 
to which they belong. 

In order to make the velocity of the strap correspond 
with the velocity of the web, we make the pullies A^, A^, 
of the same diameter as the wet press cylinders, which 
give motion to the web, and cause them to make the same 
number of revolutions. 

• Ar is a bevel wheel, hung upon the spindle of the 
cvlinder K, the teeth of which take into those of the pi- 
nions ASy hung upon the spindle Af, having another piitfon 
of equal size at A u upon the opposite end thereof^ the 
teeth of which take into the bevel wb^ Av^ having an 
equal number of teeth with the wheel- A r, and is hung 
upon the di^kle strap spindle An. ^ 

By inspecting the drawings and . the relative dispo- 
sition of the wheels, it will easily be seen, that when the 
machine is in motion the str^M will move in the proper 
direction. As it is a material point for the preservation 
of the web that the straps should move exactly with the 
same velocity as the web does, this must be ascertained 
by actual observation when 4be machine is in motion, 
and thfe diameter of thepulUes must be corrected, if 

necessary, 
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neces^ajy; and thU precauticm becoiDes the mota indis- 
pensible «« the wet press cylinders are cavered with -fiau« 
nel^ clotb, or felting, which renders their diameters in** 
det^niiin9.te. Thij& iioiog or covering upon the. cylinders 
prevents tlxem from injuring the web, and produces a 
better efifect upon the paper than the naked cylinders 
would jio. To prevent the ruler bars^j/^, &.c. from 
being bent down by the weight of the dickies, cross- 
barSy &c. resting upon theniy we place ^wo upright sup- 
posts, A w and A w, under each of them, with joints and 
adjusting screws near the bottom at Ai^ by which the 
web is brought to a horizontal position, that is to say, so 
much of it as extends from the roller C> near the vat, 
to the roller D, over which it passes, and receives ano* 
tber direction, the use of which we shall hereafter ex- 
plain. The rollers marked B b^ &c. are for supporting 
the web, and keeping it level, having their spindles or 
pivots resting upon the brass bearings or carriages Ay, 
affixed to the ruler*bars on each side of the machine,. 
and made adjustable up and down, that the upper sur?? 
iaces of the rollers may be brought level with each 
other. A z, &c. are a series of smaller rollers applied 
with the same intention as tiiose last described, hut 
having their bearings affixed to the inside of the uuder 
dickies. B a and B a arQi,two brass cylinders or rollers, 
including between them the two webs, in the same 
manner as it is done by the press cylinder^ J and K, 
and are supported by their pivots or spindles turning 
in the brass carriages at B 6 and B bj one of which is 
seen in the section, the upper end being a screw, by 
which it is fastened by the two nuts B d and B </ to the 
piece of iron Be affixed to the carriages of the cylin* 
dcrs ; the piece of iron B r, having a longitudinal mor* 

tise 



tis6 tkerelt}, threv^ wliich the %cftm fiasses, and Mnxits 
of its beifi^ mo^ed backward a^d iorward therein so ai 
io aker die sttuatioB <tf the lollei^ B a and Ro, by hrin^*' 
ing them nearer to or further from the press cyUndenr 
J and K, and by means of the screws B € they may h6 
raised or lowered. The npper roller B a is held dowo 
or pressed against the under one by means of Weight* 
snqsended from the axis at each end, thereby giring a 
certain pressure tb^the paper, and expelling a portion 

y of the water, previoas to the harder pressure given by 
the cylinders J and K. B^ is a small roller resting upont 
the webs, and as near the upper cylinder J as may be, 
to allow of its revolving freely upon the webs without 
toncfaing the cylinder. It is kept in its place by a piece 
at each end, as at B^, and prevents the water whiob is 
expelled by the cylinders J and K from flowing back npona 
the paper, which it otherwise would da And it is for 
thii purpose hkewise that we cause the under web in Ji« 
approach to the cylinders J and K to descend, as from 
O, to J and K. 

The direction in which the vnder web is condactei' 
on each tide of the cylinders will be clearly understood 
by the sectional drawing. But note, that in this, at 
well as in every' other place where the webs of wire or 
felting are mentioned, the same are to be supposed 
when the plan is inspected, because they could not be 

' dierein delineated without obscuring other parts. 

Jig. 1 (Plate X.) in No. 2 of the drawings hereto an-^ 
nexed, is a section of the guide- wheels H H, by which we 
proceed more particularly to shew the method or manner 
by which the revolving webs and felting are kept extended 
laterally, and conducted in a proper direction. The line 
A A represents the web as extended across the machine 



by the oppofite goide wfaeds^ B B are pieoe» cf 
or ItMxher tewed to eich edge of the web A A. C C isc 
tvo other thicker pieces of lettfaer firmly sewed ^pon 
the edges of the fimaer ones. D D a section cf xfae 
ruler ban. G G the brass frame or caziiage be Ae 
guide wheels, and is affixed to the ruler bar by die pom 
or key E EL The arbors or pins upon which the guide- 
wheels turn are made fast in the carriages ai FF. 
The edges of the wheels are turned or made in ihe 
shape represented in the section, and being placed at 
such a distance from each other as to admit of the pieces 
of leather B B passing freely between the opposed parts 
thereof, do apply themsehes to, and fill the angles made 
by the pieces of leather C and B. From hence it wJl 
be understood that the action of the wheels against the 
pieces of leather C C will be sufficient to ^ve the web 
any required tension, and to conduct it in the pzoper 
direction. But for the more convenient applicatioa of 
these guide wheels to other parts of the web and felting 
where the ruler bars are not used, we construct the 
frame or carriage differently ; and in^ttead of the fivked 
end, as at 1 1, we make them with a roimd pin, as at 
A A in the drawing No. 2, Fig. 2, wherein B is an iron 
socket, into which the pin is inserted and held in any 
required position by tlie screw C, and by makiog the 
piece of iron with the socket of an appropriate shape, 
the same may be conveniently applied to any part of 
the frame, as h done at A A and B B, &c. See die 
general drawing No. 1. 

We shall now continue our description of the remain* 
iijg parts of the machine delineated in the drawing No.L 
At B A, B A, &c. are placed small rollers for the pur- 
pose of supporting the under part of the revolving under 
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web as it returns from E to C. B i is a section of- a 
sriallow trough which we place underneath the web. 
and of a width equal thereto, in order to receive the 
water which drains from the pulp after it falls upon th^ 
web at C, and to conduct it by a spout at any one side 
to any convenient receptacle, as at B X', from which it is 
iigain raised, and returned into the vat by means of the 
tubes or scoops B /, placed round the axis B m^ and re- 
volving thereon, their extremities at the same time dip- 
ping into the receptacle at BX', from whence the water i?. 
to be raised, and is by them lifted and discharged, at 
their other ends or orifices at B n. and conducted to the 
vat. As the construction of the tubes is sufficiently evi-. 

dent from the drawing, we need not enter into further. 

• 

particulars. We 'would only observe, that our reason, 
for prefening the method above described to the more 
obvious one of a pump is, to prevent as much as possible 
the paper stuff or pulp which drains off in the water 
from being formed into small lumps or rolls by the mu« 
t\ial friction or rubbing of any parts of the apparatus 
against each other ; and our reason for returning the 
water into the vat is, that we may prevent the waste or. 
loss of a considerable portion of the paper stuff, blue* 
size, &c. which would otherwise be sustained by its 
running to waste. 

The effect produced by shaking the mould upon which 
the paper is commonly made is so well understood by every 
paper manufacturei*, that we need not here either explain 
the intention with which it is done, or the necessity of 
doing it, but proceeJ to describe how we perform that 
operation by tlie machine. It will appear by consider- 
iiig the construction of the shaking bar, and its connec- 
tion witli the ruler bars, and upright supports'^ ii^ tliat 
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it is capable of being moved ^ackfrord and focwar4 m 
a horizontal direction (or nearly so), and carrying with 
it the roller C and ruler bars yy^ which admit of an 
angular motion in tiie joints at each end : and that what? . 
ever motion may be given to these the same will be com- 
municated to the webiipon which the paper is forming, 
and is here a substitute for the moulds used in the com^ 
mon process. And we do, by means of a crank com^ 
municating with the shaking bar /» cause it to receive % 
quick alternating or vibratory motion; or, in other words, 
we cause it to shake in the direction above described. 
The number of these vibrations or shakes necessary in 
a given time, and the space passed through by th^ 
shaking bar in each, will vary according to the quali^ 
and preparation of the pulp or paper stuff of which the 
paper is intended to be made. The nui)iber, however, 
seems by observation to be limited between one and 
two hundred per minute, and the space between one 
quarter of an inch and one inch ; and, to enable us to 
give a proper veloci^ to the crank, we give motion to 
the same by a small water wheel, the velocity of which, 
and consequent number of vibrations, are regpilated at 
pleasure by liie quantiQr of water admitted upon the 
wheel. 

Aad we do further and more particularly describe that 
part of our sai4 machine wbieh we call the second or dry 
press with the cylinders and other apparatus connected 
therewith as follows \ that is to say, N and O ^re two strong ' 
brass cylinders with iron shafts or spindles B o and B 9 
firmly fixed therein. B|> and B f ^e the iron carriagel^ 
and bearing brasses, in which the said spindles torni, and 
by which the same are held iti their proper position ; 
^'<t and B y are the eompressing screws ; P is the coucb-r 
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ing roller with its pivots resting upon aiid taming in 
the ends -of the two levers Brand Br, which project 

* front and are fastened in the spindle or bar B s^ placed 
across the machine frame with its ends projecting on 
each side thereof, upon w|iich are fastened the handled 
B / and B t^ by which the K>ller may be n|bed or lowered 
for the purpose herein afj^er mentioned. The brasses or 
bearings upon which the spindle B s turns at B u and B u 
are affixed to the iron carriages or sliding pieces m and m^ 
so that as the roller £ n^ay be moved backward or forward, 
the couching roller P may retain its relative position 
therewith. We have already observed that the endless 

'" or circulating flannel or felting passes between and re- 
ceives its motion from the pressing cylinders N and O, 
and that it revolves upon and is kept extended by the 
two extreme rollers P and' Q, and tliat the darts or ar* 
rows indicate the direction in which it moves. * We have 
likewise shewn the means of extending the same longi* 
tudinally by the stretching screws p and p ; B v are 
wooden rollers for conducting the felting in the direction^ 
delineated in the section ; B w are ruler bars with gpiide 
wheels affixed thereto for extending the felting laterally 
as above described. We cause the felting on its ap- 
proach to the cylinders to have about the same inclinationr 
downwards as we give to the revolving wire under the same 
circumstances and for the same reasons ^ and we causd 
file paper upon the felting to pass between the cylind^a 
in|mediately in contact with the smooth sur&ce of thf 
tipper cylinder N ; and in order to detach the paper from 
file cylinder, to which it closiely adheres after receiving 
tBut pressure, we cause a ihih stedl plate to \ie fastened 
to a piece of wood as at B jr, having its edge preyiously 
sharpened, and a{>plied along the surface s^ the ^Uhder 

H b « ia 
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ia such a direction as tK> separate the p^er therefroiq 
untH it can be drawn away by hand and deposited upon 
the fehingy by which it .is conducted to the reel at R, to 
which it is fastened, and by it drawn from the cylinder 
with such a degree of force as to prevent it coming 
again in contact with the steel plate which it ougl^ ' 
bnly to do at the beginning of each sheet ; R is a reel , 
upon which the paper is collected at the end of the ma- 
chine, the construction and use of which is evident from 
the drawing. B z is a band wheell affixed to the spindle or 
^haft of the under cylinder O, and gives motion to ano- 
ther at C a^ the spindle of which stands opposite to and 
Cobcentric with the reel spindle, and from which thg 
feel receives its motion ; the means of connection being 
^uch, that the reel may be put in motion, stopped, rc- 
ifioved and replaced at pleasure, and is performed by any 
of the well-known methods of continuing motion from 
one shaft or spindle to another, when in the same, line 
with each other. C b are two pinions, one on each of the 
cylinder shafts or spindles, with their teeth taking in each 
6ther, in order that the cylinders may move uniformly with 
^ch other, without sliding or slipping. C t are likewise 
two pinions upon the spindles of the wet press cylinders. 
The operation of detaching the paper from the re- 
Solving web, and depositing it upon the felt^ is performed 
by means of the couching roller P, which is placed imr 
mechately below and exactly parallel with the roller £. 
When the paper formed upon the wire arrives at the 
fjDlIar '£, the couching roller is raised by- the-handles B / 
B ^,'aiid causes the feidng to rub againist the web, and tQ 
detaidh the paper therefrom, and immediately to deposij^ 
ft upon thie' felt. The couching roller is then lowered. a» 
t«e pa j^fct hieing once deposited in a sufficient quantity 

upon 
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tipon the felt, its. owu weight will continue to draw jt 
from the web whilst the felting is in motign. 

Having thus more particularly described the ccmfor- 
mation of the principal parts of our oiachiae, v\re do iur-> 
ther describe the manner in which v/e give motion to the 
same, and the connection between thenx and the fir^ 
mover : That is to say, we do em]3loy water or more im-> 
mediately a water wheel, as a first mover, which we pr.e- 
fer to any odier power, as by it is obtained the most je« 
gular and uniform motion, and such as is best adapted for 
this purpose, though othi&r first movers might be used. 
. C J is the axis of the T^*ater wheel (the wheel itself^ 
ideing of the common construction, is supposed, and not 
cepresentedinthedrawmg), upoa which is fix'ed or hung 
the}' wheel. C e, the teeth of which take into those of »Cj^ 
another wheel hung upon the spindle C g lying opposite 
to or in a line with the shaft or spindle of the under cy* 
Under Bo. C A is a coupling or clutch box, for the ptM> 
pose of giving motion, to or stopping the cylinder as may 
be lecpired, by any of the well-known methods in com- 
i^ion use for such purposes. 

, . -C t is a wheel likewise working into or taking its mottoB 
lirom. C €y Slaving upon its axis the rigger or band whedl 
Cy, which by means of a strap />r band x:ommunicate« 
motioa to another band wheel O k hung upon the spindle 
C4. lying opposite to er in a line with the spindle «r 
ttfider wet press cylind^ X. A coupling or clutch htfx li 
placed upon its end at C 991, for the same purpose as the 
HGme upon the spindle C g abore desoribed. And we €0 
Cf^q3e the riggor or.band wheel Cj to be inade upon tnt 
. a4justable principle, or capable of having its diameter 
ino^ased or diminished as occasion requires, whilst the 
mac;biqe jis ft work^ and by this adjustmeiit obtahiing an 

tucact 
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exact correspondence between the velocity of the re* 

Tolving web and that of the revolving felting; for, shonM 

one exceed the other, the paper woold either be torn 

asunder or carried round upon the undec side of the 

web, and be spoiled. 

Fig. 3. In No. 2 of the drawings hereto annexed (see 

Plate X.) is a plan and section of the adjustable or 

expanding rigger or band wheel. AA b a cast iron ^ 

flanch or plate hung upon the spindle B B. C C 

ace two rings cast upon the face of the flanch. The ' ;; 

intermediate space between the rings is turned fiat 
and true, so that its plane may be at right angles 

with the axis or spindle upon which it turns. D D,- 

&c. are round pins inserted and made' ftat in die 

rings at a proper distance froni and parallel with the 

face of tlie flanch, forming so many radii or parts of 

radii at equal distances roimd the flanch ; and upon these 

radii or pins we cause the pieces E E, &c. to slide, the 

pins passing through the holes at each end of the pieces 

at F and G corresponding to the diameter of the pm^ ; 

one end of each piece, as at H H, is made to extend on 

each side of the pins, and fitted to the face of the flanch 

so as to prevent the pieces £ E, &c. from turning or 

tilling sideways upon the pins, but nevertheless allowing 

them to slide freely upon the flanch. 1 1, &c. axe wooden 

segments forming the periphery of the wheel, and fas* 

tened upi>fi the sliding pieces E E, &c. K is a straight 

round pin inserted in a hole in the centre of the q>indle 

and in which it is at liberty to slide in and out. L L it 

a round plate fastened upon the centre pin K, and the 

connecting pieces M M, &c. have one of their ends at<* 

tached to the edge of the plate L by means of a joint, 

' e other to the s]iiding pieces £ £^ &c. in the same 

manner; 
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manner ; so tUat whenever the centre pin is pushed in, 
and the plate brought nearer to the flanch, the sliding 
pieces and segments 1 1 will uniformly expand, and the 
diameter of the wheel be increased ; or, on the contrary, 
if the pin is drawn out, the diameter will be decreased. 
The pin is pushed in, drawn out, or held in any required 
position by the screw N N, by which the rigger may 
be regulated whilst in motion. 

Ip the general drawing No. 1 is represented likewise 
the machinery for communicating motion to the hogs or 
agitators T T, &c. Tiie long spindle C n is put in motion 
by the pinions and wheel Co Q o Co; upon the other 
end of the spindle C n is hung a cast iron flanch C p, with 
one of its sides made flat and straight across, against 
which the edge of the wheel C jr is held with such a de- 
gi^ee of pressure as that the friction between the flanch 
and the edge of the wheel C q may be sufficient to cause 
the wheel C j^ to revolve aud give motion to the agitators. 
The wheel C j^ is made to shift upon the spindle C r, 
and capable of having its edge opposed to the face of 
the flanch at any intermediate distance between its cen* 
tre and circumference, for the purpose of adjusting the 
velocity of the agitators to the velocity of the machine, 
which varies with the quality and thickness of the paper 
made thereby. 

We likewise give motion to the lifting tubes B / from 
the spindle C r by means of the two riggers or band 
wheels C J tod C /. 

In some situations where a water wheel cannot be 
conveniently applied to give motion to the shaking bar 
/, we connect it with the spindle C ti, and regulate its 
velocity by two friction wheels similar to those zxCp 
and C f . 
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We now proceed to describe the means used for su&-« 
lUviding or cutting the long sheets of papet made by our 
said machine into others or smaller ones of the required 
^iimensions ; that is to say, we construct a wooden frame 
or table of a convenient height, its length is determined 
By the dimensions of the sheets of paper into which the 
long sheets upon the reels or rollers are to be sabdividec) 
or cut, and its width is made somcwiiat mora than the 
widest sheet which can be made by the maiSiine by 
which the paper was formed. The reel or roller con- 
taining the paper intended to be cut is placed imme- 
diately above one end of the said table at right angles 
wilfa its longer sides, and parallel with the top or upper 
fur&ce thereof. The pivots or axis of the reel or roller 
9re supported and allowed to turn in two wooden posts 
affixed to the ends of the table for that purpose, so that 
two workmen, one on each side of the said table, by ' 
laying hold of the comers of the sheet may draw it from 
the reel and spread it upon the table preparatory to its 
being cut or subdivided into smaller ones. 

Near that end of the table over which the reel or rol- 
ler is suspeiKlcd, and parallel with the reel, we plaice 
two long hardened steel plates about three inches .in 
width, and about one-eighth or one-tenth of an inch 
thick, and their length ought to exceed the width of the 
tvidest paper to be cut about thirty inches. 

These steel plates we affix to two strong iron bars by 
ineans of screws or clamps, one steel plate upon each 
bar; and place them in such a position across the table 
tliat the upper ed j,cs of the steel plates may be parallel 
with and about one twentieth of an inch from each otlier, 
apd iu the same plane with the upper surface of the 
table upon which the paper is to b« spread. The under 

or 
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OT; lower edgei of the steel plates *afe extended to:a don- 
siderable distanee from ea^h olher, fso thatfa ifettical sec^ 
tion of the plates, or a section made At right angles.witk 
ibeir edges, would form two sides of an, eqtiilateial trt^ 
angle iiearly, or their relati^^e.position ivould somewkiiireib 
seoible the outer strokes or leg^ of the lettaer-^A. And vm 
cause the upper edges of the said steel plates to be^ground 
so that the basils formed by grinding the ec^es of thesaid 
steel plates may be iii a line^with each other, or in the 
' same plane with the surfkee of the table or nearly so, aail 
that the inside or opposed ed^es of the t5vio plates. may he 
sharp. We likewise construct one or more hardened steel 
wheel or wheels about three inches diameter, turned true, 
with a sharp ed^ round the same, basiled.away on both 
sides similar to the edge of a hard or cold cliissel eom« 
joaonly used for cutting iron when cold ; and in each 
wheel we a(Hx a transverse. a:ids or: arbor, upoi^ whieh thogr 
may revolve. The .edges of these wheels being applied 
between the opposed edges of the hardened steel j>Iat0S^ 
and the wheel or wheels caused to revolve upon them 
from one end to the other, the paper having been,|MOB- 
viously ^read upon the table and over the edges x>f ^dm 
said stjeel plates;. and the said steel wheel or whe^bei^ 
held.down by a sufficient weight,. the paper is cnt hjr "diieir 
.action against the sharpened edges .of the steel plates^ 
as they revolve upon such steel pktes. . And to &ctii«aie 
.the operation, and: render it mote ex)ifiditiiHi% wajca^ift 
two other iiardened b'tael pkte% saaDiiarta^jheBeaboTede* 
scribed, to be placed aicroas thetable.inaisfamlarpesitioa, 
and further from that end of the table over which. the jvtl 
.is suspended, and exactly paraUel with* the.&frise^oiies^ 
and at such a distaacaf roia themas aerresponds.ta.Kbadft* 
^mehsiou:^ of the shieets of ps^p^r ^Jbe cut, Ibmiiil^ j|if|^ 
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or. longer biib upon the 'reel Or roller ; and by ajpjMjifl^ 
Axco of the'abofe described hardened steel wheels at't 
.convenient distance from each otheir, upon the edges of 
<one pair of the steel plates, and one other of swSk 
-wheels upon the edges of the other pair of steel plates^ 
' and by connecting the said three wheels firmly together 
-Ti)y means of proper frame-work, in which the arboiis or 
axes of the said wheels turn, and whereby the wheels 
themselves are held in a proper position, and tlieir edges 
.falling into the space between the edges of each pair of 
steel plates respectively, we obtain a carriage with 
. three wheels, capable of supporting itself upo» thosie 
wheels, two on one side and one upon the other ; and 
up(m the said carriage we place a box containing a 
weight, or a number of weights, su£ficicnt to prodnce the 
effect above described, viz. occasioning such a resist- 
ance between the hardened steel wheels and the edges 
of the steel plates, as to separate or cut the -paper 
. placed between them. The iron bars supporting the 
second pair of steel plates or those furtliest from the 
reel, are so affixed to the frame of the table, that they 
may be moved nearer to or further from the other pair 
of steel plates, and again set parallel therewith; and 
,like\vise the frame- work to which tlie steel wheels are 
,:aifixcd is so constructed, that the distance between the 
'. one wheel on one side, and the two other wheels ou the 
: opposite side, may be made equal to' the distance be- 

- tween the edges of the two pair of steel plates, accord- 
, iog to the intended dimensions of the sheets of paper 

- required. 

. Having as above described and ascertained the appli- 
. cation and use of the instruments, as well as the instm- 
' meats themselves, which we now use fur cutting or sub^ 

* . dividing 



clividif^g the paper, so as to render it perfectly intelli- 
gible to a mechanist ; we need not here enter mart* 
particularly into any further description in relation to 
the construction or conformation of the said instnitnents ; . 
but) for the better understanding their application, we 
do furtlicr describe the operation of cutting or subdi- 
viding the sheets of paper, as the same is performed by. 
vs ; tliat is to say : we cause the table and instrumeiits 
above described, to be placed at or near the end of the 
machine by which the paper is made, and as soon ar. 
one of tlie reels or rollers becomes charged or filled wilh 
paper, \vc remove the said reel or roller from the mia-. 
chine, and place it upon the supports or posts affixed to 
the end of the cutting table, upon which the steel plates 
and wheels have been previously adjusted to their pro-, 
per distances, &c. Two workmen, one stationed 6a 
each side of the table, draw the paper from the reel and 
spread it upon th^ said table> depositing the first eiid of. 
the paper, which is always rough and uneven, over or 
beyond the pair of steel plates furthest from the reel, 
taking care at the same time to lay the edges of the pa- 
per parallel with the edge of the table, or rather at rightr 
angles with the edges of the steel plates, in order thavt the 
angles or comers of the sheets of paper, when cut, may 
be square; and these workmen are guided or diluted 
in ^s. operation, by having, several conspicuous lines 
drawn along the table in the proper direction, parttllelZ 
to which lines 'they lay the edges of the 3heet. The^ 
ps^r being, thus^ deposited or« Spread uniformly upon^ 
the tabic, and over the edges of the stpel plates', ^hi§' 
man on whose side* the carriage with the -three cutting 
iriieels stands, ' pushes it across tiie table t6 the man ofu 
the oppoiHo side, where -it is retained ready .for a s^--^' 
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oond> operation. By thus passing the wheek^ (aM^'ftf 
dwflrst time, the rough or uneven end of the dteet' is 
0^>amed' at>' the plates farthest from the reel, aaelhM 
fleparation beiii^ nmde at the same time fay the 'plates^ 
nearest to the reel, Iteving one v4)ole ^leef of paper' 
between the twe pair of- steel plates. The paper is' 
agaui drawn from the reel ' and spread upon the tablcy 
and the end (tf- the sheet being now square and eten, is* 
laid so much or^ or beyond theedges of ;the steel plater 
Aurthesl'ffom therre^, as will leave a sheet of paper* 
«4en the next separation or cutting is-made. Twe sheets' 
being now' separated by- each ctittuig' after the first, the 
wheeis-iure again passed over, and the sheetsi thus sepaw 
rated^at each cutting are renio\'ed, and laid into pads' 
by children emfrfoyedTot that pnrposer 
In witness whereof^ &c. 

^lff»t g m i _ I ■ _ ■■■» ■■■■■» gi. > 1 »mf p^)m^t^, m ^mitmmttm»mi^,^»^iUtit^ 

Sjpecification qf'tkii Patent gruntid' t0 SjcTwari) Mo^Kip 
Noble, qf'Birmmgkamj m tke^ County of Wkmick, 
Sargemi; for ai 7iaa . Mctkod^ of making Carhoneite of 
lictdf commonly called White Letii: 

Dated' January 23; 1808* 

Ji:0 # to \i^oni:tbe9et presents ^hall come^ &er 
^owr- KKOW' Y£, tbsH I the said £dward Moore* NoUe^ ini 
compUaiH^e wi4li and i«i perfouaaiice of the a£3iemd£ 
{HPoma ; in tt^ saki . in par^ • recited:* letters patenteoo*^ 
taioj»i, dp by «this present iiistrunisnt'in. writing. deehrc^ 
Ibat tbe> natare of « my if^td inve&tmk i wd the-maaner ia^ 
«4^dv I perform the sitnie jsjias< foUowa : Itake lead^ 
wjbi^h I prefer<to^ be in thie plateof or^mall piecesj aad^ 
glaceit ill a vessel Itb^ has a-«i»aU commiuoicatioD with* 
tbe^alTOQqpbfie: te thiftr J addisei miich'flcetoqj^.actd ^or* 
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vinegar, or a solution of acetite of lead, or of both, that 
die lead nmy not' be wholly but only partly immened ifir 
the liqnor. I then transfer into the vessel it lAixture of 
carboaie aeid ga9 and oxygen gas^ or of' carbonic Mid 
gas anct atmospheric air^ or a mixture of all three; and 
I frequently agitate the mixture in order to mctk^ the 
liqoor pa^s over and fict upon the 1^^, and that the 
carbonate of lead when formed may be removed from^ 
the surface of the metal, and a fresh surface thereof 
may be exposed. Or instead of lead in a met^lic atate^ 
I take litharge or an oxyd of lead, containing the pro«^ 
portion of oxygen that will enable it to unite with ace^ 
tons aeid ; and to this I add either acetous acid or a^ 
■solution of acetite of lead, or both ^cetous acid and 
acetite of lead, taking care that the quantity of oxyd of 
lead be at least sufficient to saturate the acid. I then 
transmit into, through m* upon the mixture, carbonic 
acid gas, either in a state of purity or mixed with at* 
mospheric air with oxygen gas, or with any ottier gas' 
that will not injure the process ; and I find it expedient' 
frequently to agitate the mixture to facilitate the union 
of the carbonic acid with the oxyd of lead. Whichever 
process I make use of, a white substance is produced^ 
whficfa is th^ carbonate of lead, commonly called white 
lead or ceruse ; but the degreeof whiteness will depend 
upon the quality of the materials employed, upon the 
operation being well or imperfectly performed, and 
upoii its being more or less free from mixture with other 
substances. When the- carbonate of lead is formed, I 
separate it from^ die mixture; and if- 1 intend it to be 
mixed with oil, I dry it: I sometimes find it expedient 
to wash the carbonate of lead with water, previously to 
' its being dried. In witheess whreof, & c. 
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^ecificatwn of the Patent gr^iUed t(f Samuel Phelps^ 9f 
C^ipefs Bridge^ Lavtbcth^ in the Cowity of Surrey, 
JSsquire ; for certain Improvements in manufacturing. 
Soap. DatedJanuary 23, 1808-. 

X O all to whom these presei>ts shall come^ &c. 
Mow KNOW YEy that in compliance with the said pro- 
¥iso» I the said Samuel Phelps do hereby declare^ that 
the nature of my said invention and the manner in which 
the same is to be performed arc particularly described 
aLod ascertained as follows ; that is to say : Instead of 
constructing and using a vessel of the usual materials^ 
fi»rm and dimensions, for boiling and making soa])^ com- 
monly called a soap copper, with a iire-rplace beneath 
die same, I do construct and use a boiler ov vessel of 
mny matcriak whatever, which are or may be proper to 
contain tlie component parts of soap during tlie process 
fif boiling the same^ and/of much more considerable 
dimcnsioiU), if required, tlian the common boilers or 
aK>ap coppers. And that instead of raising the temper- 
ature of the goods, namely, the lees, and the fat or 
Oily component part of the soap, to the boiling beat^ by 
the appUcation of (ire alone, as hath hitherto been done^ 
1 do introduce steam throu^ one or more pipes or 
passages into the said goods ; and 1 do avail myself oi 
Ae usual means of obtaining tlie said steam, and of in- 
troducing the same at such temperature as may be re- 
quired at or above the common boiling water point, by 
subjecting the same, if needful, to pressure or re-action. 
And that in general I find that the rc-action or pres- 
sure a,(fordcd, by suffering the said steam to pass into 
the said goods at the depth of about four feet below tlie 

surface. 
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surface, is sufficient to cause the same to boil veirf 
speedily, «ad to produce a very perfect ooint)iiiati«ii 
'Or union of t;he component parts throughmit, in muck 
less time, and with a less expenditure of lees <iian ui 
the ordinary process of making soap. And'that in pie^ 
ference, I suffer the steam to escape into tlye goods at 
a distance not exceeding oive foot from %iie ijofetom <i(f 
tlic said, boiler or vessel. And further, that I do pre- 
vent any introduction or rising of tlie goods from the 
boiler or vessel, or soap copper, into tiie steam boiler 
.^at such times* as the varying efficacy of the fire bei^eath 
.the said steam boUer might otherwise allow that eficct 
to take place), by interjiosiug u cock or cocks, valve or 
valves, or other similar well-known contrivances in iSae 
pipes, passages or communicaiUons, between the said 
jsteam boiler and tlie said other boiler, copper or /vses* 
:sel, in wtiich the soap is to be made. And I do further 
. declare, that it is not requisite as to my said im^ove- 
ments, that the said pipes, passages or communio^'- 
itions for the steam, should be ^uade of any precise di- 
mensions or proportional magnitude. And that, ia 
^practice, upon a scale of comuderable inagnitude, I £9^ 
that one pipe having its aperture one inch m diameter, 
.dops effectually answer the intended purpose. And 
t^rther, that whereas, by the introductioa of steam ab 
aforesaid, the strength .Qf the lees or the relative pr^ 
portion of water to th^ alkaline salt therein cpntaine^ 
is in some measure altered by the condensation 49^ tfaie 
said steam, or pa^rt thereof^ I do make an allowamje 
.for the 5ame by usoig an additional quantity of Iq^s t^ 
.such greater strength, at the first or any subse^^Rt 
.Supply, as may b« needful or amnntageou^t. 
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And bsdy, that as to my steam-boUers and the fiir- 
. Qffces thereunto and therewith to be adapted and uaed» 
I do adopt and use the best means of constructing and 
•worlung the same in my said improvements^ according 
to the methods adopted and used in stei^ engines, and 
other works wherein a supply of steam is or may be.]:#- 
quired« In witness whereof, &c. 



Specyication of the Patent granted to WaUAM Hawkes, 
iff Newport^ in tlte County of Salop^ Esquire ; /or Im* 
provements on musicals-keyed Instruments of twetoe fixed 
Tones. Dated July 25, 1808. 

JL O all to whom these presents shall cooie, &r* 
Now KNOW YE, that in compliance mth^the said pro« 
viso in the said letters patent contained, I the said 
William Hawkes do hereby declare, that my said im- 
provements on musical-keyed tustmments of twelve 
fixed tones are described as follows ; that is to say : The 
improvements in the organ is efiected by a pedal under 
the key-board, and an extra slide to every stop m the 
sound-board to correspond with the general slide. The 
.above extra slide has a communication from the sound* 
board to the extra pipes^ namely, sharps and flata; 
triiich by depressing the pedal with the foot brings on 
the sharp scale, and by elevating the pedal brings on 
the&it scale; and as the flats go off -the sharps are 
|»rought on, and inversely as the sharps go off the fiats 
are brought on, by the action of the pedal communi* 
cat^ to the additional slide with double holes adapted 
to the additional pipes, namely^ five ^pipes to jaach 
-octave. 

My 



Third Voyage tf the SOiip Economy. •&«§ 

My improvement in the' piano forte is effected by 
adding seven diatonic and five flat tones to our j^resent 
Ii6ale of twelve fixed tones, urbick form two chrranatie 
scales ; the one termed a flat scale^alid the othcn: a shtep 
scale, and is done by tvvo sets of strings, of tW(/tmisott 
to each set, which are acted upon, without the additiou 
of a key to the key-board, by a pedal, by which the key«> 
board is made to move forward and backward about one^f 
fourth of an inch, the same hammers striking each set of 
strings bot!i in the flat and sharp scale, by depressing 
the pedal with the foot when the sharp scale is wanted^ 
imd elevating the pedal when* the flat scale is wanted. 

' In witness whereof, &c. 
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'Account of tJie third Voyage of the Ship Economy ^ buiU 
according to Mr. J. W. Boswell's Patent Flan. 

Communicated by the Pdtentee in a Letter to the Editors. . 

Gentlemen, 

1 REQUEST you will be so good as to insert die'inclosed 
letter from Captain Ross, relative to the performance 
(on 'her third voyage) of the ship Economy, built ae-^ 
cording to my invention for constructing large ships of 
small timber so as to be stronger than thoM bliilt in 
the common method, which method -is described in tha 
fourth volufne of the present series of your work. 
-' I have the satisfaction to find that* the excellent per* 
formance of the ship, in the several voyages Ae has 
made to the West- Indies, in the vety^tryilig weather she 
frequently met with, has fully justified my iddas of the 
strength of the plan. , - , ' 

J Vol, XIII. — Second Series, K 1^ It 
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It must be evident to every thinking maa that the 
mode of buildingt that has stood so well in a ship of 200 
tons, must be perfecUy adequate for those of a larger 
aiae ; and that the experiment is now tried sufficiently 
to satisfy the most circumspect ; and a very .short calcn<» 
lation must suffice to show the saving that must ariae 
from building with timber of half the usual price for 
most of the fragile; as would be the case with sbipa 
built on my plan above 500 tuns burthent 

For vessels of this last size I would lay the decl^s, oo 
a plan, within the limits of my patent, which has been 
shown to Sir William 'Rule above a year siiice; and of 
which, with so iie oilier matters relative to the ship, I 
intendod to have sent you an account before this, but 
have been prevented by more urgent business. 

I have examined the internal frame-work of the ship, 
and find it perfectly firm in all its joints ; the sheathing 
I also found in an excellent state, without any appear^ 
ance of being touched by tbeVorm ; which I attribute 
to tiie cause mentioned by Captain Ross, On her first 
voyage her sheathing was painted witli white lead, which 
is reckoned to resist the worms well ; nevertheless the 
fheathing was much cut by them, which was partly ow^ 
ang to her long detention in tlie West-Indl^ by^tbe 
French fleet* On her second voyage she had what is 
galled a btimstone bottom, in which voyage the sheath- 
ing was likewise much cut. On the last voyage shc( has 
had a new sheathing managed as Captain Ross describes, 
and returned, with it in the state mentioned \ which cer* 
taialy is much in favour of the use of coal tar, 

I take this opportunity to beg leave to notice a strange 

assertion (made in a treasise on finding the loneitud^, 

published about two months since by a French Count), 

, relative 
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teltttye to my invention fot ascertaining the rate of a 
ship- s way, of which an account was inserted above It 
year ago in the isiifty-^first number of your Rcpcrt6iy„ 
Although my paper on the subject v^ruA published near 
a year before the Count's treatise appeared, he nwderify 
accuses me of borrowing the plan from him, throu^ the 
medium of a certain noble Lord, or the Lords of the 
AdmitaUy, who, he says, betrayed his secret to me* 

It'b not 'worth while to say much in refutation of 
charges so palpably absurd ; I shall therefore merely 
state two or three facts, for which I stake my veracity. 
First, I never heard of the existence of the Count, or 
that he or any one else had laid claim to the invention^ 
before the end of May in the present year, when, to my 
great surprise^ the above circumstances were told m^. 
Secondly, I never saw to my knowledge the nobleman 
mentioned by the pount, nor had I ever any communis , 
cation directly or indirectly with him, or with any of the 
, Lords of tlie Admiralty, on the subject; nor did I ever 
receive the slightest hint of the invention fnmi any one 
filse. Thirdly, I had no interest whatever to 'serve, by 
publishing my invention, but the pleasure of hoping to 
benefit the sea^servicc. 

Every one who has bad business to do at the Adrni^ 
falty will smile at a charge implying a degree of acces- 
sibility on the part of their lordships, which no one yet 
has had the hapfMncss to experience. For my part,' my 
interest with them, has never been sufficient to procure 
even the 'slight favour of a copy of the Report of the 
Navy-^board on the ship Economy, and the plan on 
wbichshe is built, which I think, in justice to me and 
to the public, should have been granted, and for which I 
very earnestly solicited^ 

Kki On 
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^M Third r^y^ge ^ the Shif Ecmmmjf. 

On this occasion the Couat mutt be co nte a i : if he An 

free hiflfiseif from the appeannce of pbgiansn with re* 

gard to my paper pubhshed to ioog befiofe his tieatise ^ 

for this is not a countir, vriiere the hare assertaoo of any 

maiiy incapable of proof, cau biass the <^iiiioa of the 

public. 

Yours, &c. 

John Whitley Boswell. 



Extract of a Letter from Captain Ross to Mr. BoswelL 

Dear Sir, Unkm, a^k- lU iws. 

I ieel much pleasure in stating to you some particu- 
lars of my second voyage to Demerara in the Economy, 
built according to your patent. We sailed from Ports- 
mouth the 18th of December last, under convoy of the 
Astrea frigate, and on the 25th the wind shifted to the 
S. W. and continued \\'esterly until the 6th of Jauuary ; 
during which period we experienced several heavy gales, 
wiiich dispersed the fleet, and several ships bore away 
for the ports in the Channel, with damage. But although 
the Kconomy was deep laden, having nearly a full cargo, 
with a large proportion of bricks and ballast, she made 
astonishing good weather, and shipped onl}^ one sea, 
which broke the spanker boom in three pieces as it lay 
lashed to the gangway stantions, which may give you 
some idea of the force of sea at tlie time. Afun: tlie gale 
abated, we saw only about forty sail with * the frigate, 
with which we proceeded, and delivered our cargo at 
Uenierara without the least appearance of damage ; and 
I have nevei: been in any ship that I had so good an opi- 
nion of in point of strength. On looking over the log- 
book on the homeward passage, I see tliat almost every 

day- 
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<ky v^ either shortened saii or hove to^ for the ships 
a&iern. Our cargo home was chiefly cofiee in bags;- 
for which she is extremely iwell adapted, and which was 
delivered at No. 5, in the West India Dock, in the best 
order possible. • Slie is now in dock to get a clean bot«' 
torn, and in such good order that she is lit for any- 
voyage widiout the least repair, not even caulking. The 
sheathing is perfectly free from the worms, which may 
be owing to her having been paid with coal tar in the 
following manner ; viz. The seams of the bottom were 
carefully caulked and paid with common pitch, and them 
the bottoms paid with coal tar. The sheathing paper 
vas rtny ihick^ and dipped in coal tar, and the sheathing 
put on without hair ; the seams of the sheathing caulked 
and paid with common pitch ; apd tlien a good coat of 
coal tar over alL I am, dear Sir, 

. Your most obedient senant, 
M)\ Bos-xelL • William Ross. 



^}i Account of Captain Cowan's improved Sails for S/ups 

and Vessels of all Descriptions. 

Comniunicated hi) the Patentee in a Latter to the Editors* 
Gentlfmex, ♦ 

iXS I 6nd you have inserted in your ninth volume of 
the present scries the specification of my patent for 
improvement's on ships sails, I request that you will do 
me the favour to admit likeu ise the reports sent here* 
with, in order to convince such of your readers as aaay 
be interested in the preservation of ships and men^s iivies, 
how fully and satisfactorily the plan has answered. 

lam 
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I am TBtber apprebensiTe that the introductioD of fddl 
jpapers in your work may not be precisely within ittf 
plan ; but when it is considered to what dieadful dangen 
ships and vessels are now Unnecessarily exposed bom 
the old mode of sail-making, and bow many are natd* 
lally interested m the continuation of tlie errors, absur^ 
dities, and abuses that prevail ii^ the present mode of 
constructing and equipping of ships, however dangerouf 
and destructive they may be, 1 trust you will permit 
their insertion^ I think that the ad^-antag#i derived to 
shipping from my plan, will appear more evident and 
convinci. g to such of your readers as have opposite in- 
terests, from the documents themselves^ than fhhn any 
description tiiat could be given* 

It will appear from the reports,'that every ship in His 
Majesty*s navy and merchant service, independent of 
other causes, are now exposed unnecessarily to the 
greatest danger wiien on a lee shore, from the following 
accidents to which the old sails are liable. They c^annoi 
be reefed without hauling up ; by which, they lose their 
effect on the ship whilst reefing, during which time she 
drives to leeward. They are liable to ^Ut in hauling 
up and setting, particularly if half worn ; and half worn 
sails often require reefing to save them. 

Ships are often lost on a lee shore from splitting the 
•ails. Sails with vertical seams will blow to pieces in a 
gale of wind if a few inches of a seam give way ; but 
with the horizontal seams, the strain is taken off die 
seams, and the sail is strengthened most in the direc* 
tion of the greatest strain. 

The presen-ation of a ship on a lee shore in squally 
>«reather may depend on carrying a press of sail, and on 
the sails standing the gale : now, to prove to th« scienti- 
fic 
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§c and unprejudiced part of the community that t&e 
sails of ships can be made infinitely stronger, more 
durable and more effective, * for the safety of. shipping, 
is my motive for requesting the favour of you to allow ^ 
pbuce ID your work for the reports, 

I am» Gentlemen, yours, &c. 

Malcolm CowaK, 

Official Report on CapU M. Cowarfs Sdils, 
JExtracl from Copt, Shepheard*t Report to the Admiralty^ 

Sir, H. M, Ship Thitbo, Guernsey Roada, Mtrch 13, 1805. , 

I beg you will acc|uaint my Lords Commissioners of 
the Admiralty that I had an opportunity of trying i^ 
main course on Captain M. €owan*s plan on the 12th 
ult in a very strong gale of wind from the E. S, E; 

I had occasion to reef th^ coursesi and the main one 
was reefod in two. minutes^ without a man going aloft, 
jiod with very few hands. The sail remained perfectly 
fluiet during the gale, without the least iret or chafing. 

It has many advantages over the forojer construction ; 
not only for expedition, but when weakly manned, par- 
ticularly on a lee shore, when it would not be prudent 
to start either tack or sheet ; and the re^f can a« expedi-r 
tiously be iet out should there be occasion to chace. 

I find the ssul to haul up far more. $nug than the ol4r 
vay» and, in my humble opinion, I cannot find one ob«!> 
jection against it ; and every seaman mnst feel himself 
very much indebted tp Captain Cowan for his piost eqc- 
ceHent plan. I have the honour, &c. 

(Signed) Lewis Shephearb, 

William Marsden, Esq. Secretary Thisbe, 28 guns, 
tp the Admiralty, &c. Slq. 
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Copy rfa Certificate frtm Ccpt. J. Sytes, ^ ike .Vufeibs. 

• I hereby certifVy that his Majesty's slocy Nantilasy 
btc under my command, was supplied with a set cf die 
courses on the plan of Captain M. Cowan, and that 
having tried them in bad weather I much appfvyre of 
them for many superior advantages over the old sails ; 
and consider it an invention of extraordiiAary benc-fit to 
the sea ser\'ice in general, particularly to merchaDt res- 
seUy as tending immediately to their preseiratkui od a 
)cc shore. 

They can be reefed while set on the ship without 
lessening any other part of the effect of the sails, and 
in a simple manner by few hands, and the reef let out 
again with great expedition in the worst weather. 

They are also less liable to split in taking iu and 

setting. 

(Signed) J. Svkes. 

N. B. Tliese sails met general approbation on board 

the Nautilus. 

Nautilus, 1 8 guns. 

Extract of a Letter from Captain Sheppard to Captain 

M, Ccrjcan^ Jt.X. 

f^il- london, May 2S, 1806. 

Having tried j'our course in his Majesty^s sltx>p Su-- 
nnam under my command during the winter, when' we 
had almost incessant gales of wind, and in the Bay of 
Biscay, when it became necessary to reef wiUiout other* 
t^ise shortening sail ; I beg to assure yuu that we found 
It answer every end you propose ; and I have no doubt/ 
when better known, it will be generally adopted, 

(.Signed) Alex. Sheppard. 

Extract 
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Extract of a Letter from Captain J. Stuar4^ JR.N, ta 

Captain M. Comt7i. 

London, July 10, 1806. 

Sir, ' . ; ' , 

' .Being First Lieutenant of His Majesty's ship Mitio- 
piuiy I had frequent opportunities of trying your ree^ 
which answered beyond expectation, having repeatedly 
taken in the reef, and let it out three or four times a 
day, which was dpne in a few minutes, witiiout t^kmg 
> the sail off the siiip. 

But it was particularly of service to us after the ac^ 
^on off Trafalgar^ while carrying sail off the lee shore^ 
fuid here we found the greatest benefit, in being able to 
take the reef in during ^e b^yy squalls, and lei it out 
again so expeditiously when it moderated. . 

(Signed) J. Stuart. 

Minotaur, 74 guns. 

Extract of a Letter from. Mr. Edward HarpeVy Si^ 

Owner, to Captain AL Cauktn. 

Hull, November 2, 1807. 

Dear Sir, 
' I think it but justice to give you a further account 
concerning your most valuable improvements iii reefing 
tails at the foot, and making. them witb» the cloths hori-« 
sontaL 

With respect to your courses that reef without startiitg 
tack or sheet, the ship Cognac Packet has had one in use 
above two years ; and from every account I hear, that 
Tery easy, expeditious, and safe plan of reefing, cannot 
fail of being generally adopted ere long. 

R^ectihg the horizontal cloths, I had a new main 
top*sail and main stay«sail made for her on tlutt plan a 
; VouXIIL — Second Series. LI year 
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year ago at Livetppol^ and have exambied tliem Uttear 
the many extreme hard gales they have stood, and I 
find them much less chafed^ &c. in proportion than any 
sails in her on the old plan. 

So perfectly convinced am I of the superiot saving ' 
and safety of your mode of reefing, and making with 
horisontai cloths, that 1 have had a fojre-sail on that plan 
made here, and I shall in every ship I am concerned in, 
pol Gail haying my saik made on your plim, 

I suspect few men who have experienced a severe 
gale of ifind on a lee-shore, will fot a momeht hesitate 
in believing your mode of reding, without starting tack 
or sbeet^ and atrengtheping the sails by making them 
with horlacmtal cloths, w\l be die means ^f saving lives 
and property. 

(Signed) Edwari^ Harper, 



JBxtract ^ a Letter from Captain Hornby^ of th$ JKtns^ 
of Griynsb^i to Mr. W. Gibsorif Sail'^makcr of HulL 

Decomber 1, 1806. 

I approve of Captain Cowan*s sails veiy touch : the 
experience I had of them during our voyage to Davis's 
Straits, convinced nie they answered every purpose set . 
forth in the directions ; and as long as I am enabled I 
shall iM)t go to sea without them. 

I am well aware there are men in mp^t profSessions 
* wedded to old customs and opinions, and vain would it 
be to point out to them their - utility ; but to me» the 
satisfaction I experienced in reefing courses without 
starting tack or sheet, or shaking th^ sail, will never be 
e&ced from my memory : and lei those seamen who 



wefQ never oa % l^e tbare^ or in » oiurvow pasaage^ in a 
abip ba41y «)a9a>ed ia a galQ ^ vv^iid^ reflect tbi4 tl^jr 
KTQ itUl liable tp 9uq)i cdfim% and ibah difi9>pfova of it 

if they can. 

These saHs do not shalte in kaulmg up to ree^ theraip 
tote must las( longer, 

(Signed) Francis Horhby. 
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Description of an Impraoement on Tide^MiUs^ to make 
them work as well at high and low fVdter as am/ pther 
Time of Tide. By Mr. John Isaac Hawkins. 

Cofnmunieated by Mm in a Letter to the JEditi^rs^ 
Gentlemen, 

1 HEREWITH send you an tfceount of another oftka^ 
improvements exhibited ud my Museiun of Usefiil and 
Mechanical Inventions. 

The improvement consists in having a reservoir to be 
filled by the tide at high water, through 4 canal fiii^ 
nished with a valve sluice, so as to let the water pass 
into the reservoir, but not tp go back again th^ same 
way.' The content of this reser^'oir or upper pond is to 
be conveyed by the usual mean^ over qx under a water 
wheel, and then received by another reservour or lower 
pQnd, where it is retained till the time of low wator, 
when it opens another valve-sluice, and discharges itself 
into the river or sea from whence it was received. 

Upon this principle a constant fall of water horn tlie 
upper into the lower pond is obtained by means of tha^ 
rising and falling of the tide, and that without requiring 
any person to attend it ; for whemipver the water is higher 

f. 1 2 in 
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in the river or sea than in the upper pond it iriR ojpeft 
the sluice and (ill th^«pond ; and whenever it is lower lA 
the rirer or sea than in the lower pond^ the weight tf 
water in the latter will open the lower sluice. 

Tlie manner of making valve-sluices must be too well 
known to need description, since they are used on th^ 
low lands on the banks of most tide waters. 

There are many situations on which this plan may be 
adopted with little expense : in places where the genera! 
level of the land is about half way between high and 
low water, nothing more would be necessary than to dig 
out the lower pond, and with ''the same earth make an 
embankment, which will form the upper. 

The size of the ponds must of course depend on the 
degree of power wanted : if each will hold water enough 
to turn the wheel about ten hours, they will be sufEci- 
tintly large, since the upper pond will be full at high 
Water, and replenished again soon after the middle 
of the rising tide ; and the lower pond will be cmp^ at 
. low water, and begin to be emptied again immediately 
after the middle of the falling tide. 

The principle of this improvement may be added to 
^ose tide-mills already in use that work forwi^rds and 
backwards. 

' Let two small ponds, an upper and a lower, be dug, 
each capable of holding water enough for turning the 
mill about two hours : these may be called auxiliary 
ponds, and the original one the main pond. 

Let there be two channels for the water to go into the 
jaoBiix pond, one under the water-wheel, and the other 
merely to fill the pond ; and let there be a communicar 
iion fropi the water-wheel channel to each of the auxiU« 
tsy ponds) and also friMB these to -the river or sea. 

Thea 
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V Then might the motion of the water-wheel be always 
kept up with full force ; for during the rising of the tide^ 
and until within about an hour of high water, the cur- 
rent would be under the water-wheel end into the main 
pond as usual ; but the force Of the tide then slackenings 
the communication between the water-wheel channel and 
the main pond must be shut^ and the current after pass- 
ing the wheel be turned into the, lower auxiliary; at the 
same time the tide must be admitted into the main pond 
through tlie other channel^ aud tlie upper auxiliary aba 
filled; \ - 

By the time the lower pond in full^ tiie tide will be 
running down strong enough to admit of the wheel b^g 
turned backwards^ in the ordinary way, by the contents 
of the main pond passing back through the water-wheel 
channel. This will continue until about an hour before 
low water, when the contents of the upper auxiliary^ 
pond must be carried under the wheel, and then.dis- 
,charged into the river or sea, and the main and lower^ 
auxiliary ponds allowed to empty themselves. 

Thus might all the advantages of the double-pond 
system be added to the tide-mills now in use with but 
little expense, y'^^}' ^o^ld, boweveic, require more at- 
tention than if the mills were entirely upon that systcon, 
since it would be necessary to turn the water from one 
channel into another ;' whereas in the other case, the 
sluice- valves would be always worked by the pressure of 

the water. 

I am, Gentlemeni 

Yours, &c. 

JofiN" Isaac Hawi^iksl 
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Jn Account of the Application tf the Gas from tW t0 
economical Purposes. By Mr. Wiluam Murdoch. 

Communicated by the fiight Hon. Sir Joseph Bank^, 

Bart. K. B. P. B. S. 

From the Philosophical Transactions of the Royal 

Society of Loni>on. 

JL HE facts and results intended to be communicated 
in this pap^r are founded upon observations made^ during 
the present winter^ at the cotton manufactory of Messrs^ 
Philips and Lee at Manchester, where the light obtained 
by the combustion of the gas from coal is used upon a 
very large scale ; the apparatus for its production and 
application haying been prepared by me at the works of 
Messrs. Boulton, Watt, and Co. at Soho. 

The whole of the rooms of this cottdh mill, which is, 
I believe, the most extensive in the United Kingdom^ 
as well as its counting-houses and store-rooms, and the 
adjacent dwelling-house of Mr. Lee, are lighted with 
the gas from coal. I'he total quantity of light used 
during tlie hours of burning, has been ascertained, by 
a comparison of shadows, to be about equal to the light 
which 2500 mould candles of six in the pound would 
give ; each of the candles, with which the comparison 
was made^ consuming at the rate of 4-lOths of an ounce 
(175 grains) of tallow per hour. 

The quantity of light is necessarily liable to some 
variation, irom the difficulty of adjusting all the flames, 
so as to be perfectly equal at all times ; but the admir« 
able precision and exactness with which the business of 

this 
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this lliiil is conducted^ afibrded as excellent an oppor-^ 
tanity of making the comparative trials I had in view^ 
as is perhaps likely to be ever obtained in general prac- 
tice. And the exi>eriments being made upon ao large a 
scale, and for a considerable period of time, ini^y> I 
thinlc) be assumed as a suiBciently accurate standard for 
determining the advantages to be expected from the 
use of the gas lights under favourable circumstances. 

It is not my intention, in the present paper, to enter 
into a particular description of the apparatus employed 
for producing the gas; but I may observe generallyi 
that the coal is distilled in large iron retorts, which 
during the winter season are kept constantly at work, 
except d\iring the intervals of charging ; and that the 
gas, as it rises from thei|i, is conveyed by iron pipes 
into large reservoirs, or gaeometers, where it is washed 
and purified, previous to its being conveyed through 
other pipes, called maincr, to ttie mill. These mains 
branch off into a variety of ramifications (forming a total 
length of several miles), and diminish in size, as the 
quantity of gas required to be passed through them be- 
comes less. The burners^ where the gas is consumed^ 
are connected with the above mains, by short tubes, 
eacli of which is furnished with a cock to regulate the 
mdoiission of the gas to each burner, and to shut it 
totally off when requisite. This latter operation may 
likjewise be instantaneously perform^, throughout the 
whole of the burners in each room, by turning a cock^ 
with which each main is provided, near its entrance 
^nto the room. 

The burners are of two kinds: the one is upon the 
principle of the Argand lamp, and resembles it.inap« 
pearance ; the other is a small curved tube with a .coni« 

cal 
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cad end, banng three circnlar apertures or p^oraticini| 
<»f a thirtieth of an inch in diameter, one at the point of 
the cone, and two lateral ones, through which the gas 
issoes, jEbrcDing three divergent jets of flame, somewhat 
like a fleuc^^de^lis. The shape and general appearance 
of this tube, has procured it among the workmen, the 
name of the cockspur burner. 

The number of burners employed in all the buildings, 
amounts to 271 Argands,. and 63S cockspurs ; each of 
die termer giving a light equal to that of four candles of 
the description abovementioned ; and each of the latter, 
a light equal to two and a quarter of the same candles ; 
making therefore the total of the gas'Ught a Uttle more 
dian equal to that of 2500 candles. When thus regu- 
lated, the whole of the above burners require an hourly 
^ supply of 1250 cubic feet of the gas produced from can^ 
mi coal ; the superior quality and quantity of tb^ ga« 
produced from tliat material having given it a decided 
preference in this situation over every other coal, not- 
withstanding its higher price. 

- The time during which the' gas light i^ used, may, 
{ipon an average of the whole year, be stated at least at 
two hours per day of twenty- four hours. In some mills, 
srfiere there is over work, it will be three hours ; and in 
the few where night- work is still continued^ neaily 
twelve hours. But taking two hours per day as the com- 
mon average throughout the year, the consumption in 
Messrs. Philips* and Lee's mill, will be 1250 x 2 = 2500 
cubic feet of gas per day; to produce which, seven 
hundred weight of cannel coal is required in the retort 
The price of the best Wigan cannel (the sort used) is 
13|(/. per cwt. (225. 6d. per ton) J delivered at the mill^ 
or say about eight sbiltiogs fox the seven hundred weight 

Multiplying 
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Maltiplying by the number of working days in tke year 
(313), the annual consumption of cannel will be 110 
tons, and its cost <£l25. 

About one-third of the above quantity, or say forQr 
tons of good common coal, value ten shillings pertxm^ 
is required for fuel to heat the retorts ; the anuuid 
amount of which is .£20. 

The 110 tons of cannel coal when distilled, produce 
about 7.0 tons of good coak, which is sold upon the spot 
at \s. 4d, per cwt. and will therefore amount annually to 
the sum of «£9 3. 

The quantity of tar produced from each ton of cannel 
coal is from eleven to twelve ale gallons, making a total 
annual produce of about 1250 ale gal\ous, w^ch not 
having been yet sold, I cannot deteripine its value; 
but whenever it comes to be manufactured in large 
quantities, it cannot be such as materiaUy to. influence 
the economical statement, unless indeed new applica^ 
tions of it should be discovered* 

The quantity of aqueous fluid which came oyer in the 
course of the observations which I am now giving an ac*^ 
count of, was not exactly ascertained, from spme springs 
having got into the reservoir ; and as it has not beeu* 
yet applied to any useml purpose, I may omit further 
.notice of it in this statement. . . 

The interest of the capital expended in the necessary 
apparatus and buildings, together with what is con-^ . 
jiidered as an ample allowance ibr wear and tear, is 
stated by Mr. Lee at about £550. per annum : in which 
some allowance is made for this apparatus being made . 
upon a scale adequate to the supply of a st^l greater 
qiiantity of light, than he has occasion to make 
use of. 
You XIIL— Second Sebies. M m He 
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He is of opinkm, that the ooit of 
candles would be as much, if not more, than npon the 

gas apparatus ; so that in forming the compariioo, no* 
thing need be stated upon that score, on eidier side. 

The economical statement for one year then stands 
dius: 

Cost of 1 10 tons of cannel coal <£ 125. 

Ditto of 40 tons, of common ditto •» 20 



145 
Deduct the value of 70 tons of coak 93 



The annual expenditure in coal, after 
deducting the yalue of the coak, and 
without allowing any thing for the tar, 
is therefore — — — 52 

And the interest of capital, and wear - 
and tear of apparatus — — 550 
making tiie total expence of the gas apparatus, about 
£600. per annum. 

That of candles, to give the same light, would b^ 
about <i£2000. For each candle consuming ittthenite 
of 4-lOtns of an ounce of tallow per hour, the 2500 can- 
dles burning upon an average of the year two hours per 
day, would, at one shilling per pound, the present 
price, amount to nearly the sum of jnouey abuvemen^ 
tioaed. 

If the comparison were made upon an average of three 
hours per day, tne advantage would be still more in fat 
TOur of the gas ligiit ; the interest of the capital, and 
weur and tear of the apparatus continuing nearly die 
same as in the former case ; thus, 

1250 4- 3 = 3750 cubic feet of gas per day, which 
would be produced by 10| cwt. of cannel coals; thiA 

multi« 



multiplied by thq number of working days, gives IM 
tons per annumy which valued as befiire^ amounts to 

And 60 tons common coal for burning 
under the retorts, will aoioont to 30 

21S 
Deduct 105 tons of coak at 26^. 8(f. 140 

Leaving the expenditure in coal, after 
deduction of the coak, and without aU 
lo^vance for the tar, at . — — - 78 
Adding to which the interest and wear and tear of ap- 
paratus, as before, the total annual cost tfill not be 
more than c£€50. whilst that of tallow, rated as before> 
will be ^3000. 

It will readily occur, that the greater number of 
hours the gas is burnt, the greater will be its compara- 
tive economy ; although in extending it beyond thxe^ 
hours, an increase of some parts of th.e apparattis would 
be necessary. 

If the economical comparison were made wijh oils^ 
the advantages would be less than with tallow. ~ 

The introduction of this species of light into the esta* 
blishment of Messrs. Philips and Lee, has beefn gradual ; 
beginning in the year 1805, with two rooms of the mill, 
the counting-houses, and Mr. Lee^s dwelling-house. 
After which, it was extended through the whole manu^ 
factory, as expeditiously as the apparatus could be pre- 
pared. 

At first, some inconvenience was experienced from 
the smell of the unconsumed, or imperfectly purified 
gas, which may in a gceat measure be attributed to the 
introduction of successive improvements in tjie construe- 

Mm 2 tioB 
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tkm of the apparatus, as the wo^k proceedecL But' 
slnca its campletion, and since the persons to whose/ 
care it is oonfided, have hecome familiar with its ma- 
nagement, this inconvenience has heen obviated, not 
only in the mill, ^ but also in Mr. Lee^s house, which is 
most briHiantly illuminated with it, to the exclusion of 
every other species of artificial light. 

The peculiar softness and clearness of this light, witli 
its almost unvarying intensity, have brought it into 
great favour with the work people. And its being free- 
from the inconvenience and danger, resulting from the 
, sparks and frequent snuffing of candles, is a circum-: 
stance of material importance, as tending to diminish- 
the hazard of fire, to which cotton mills are known to 

* - 

be much exposed. 

The above particulars, it is conceived, contain such 
information as may tend to illustrate the general advan- 
tages attending the use of the gas light ; but neverthe- 
less the Royal Society may perhaps not deem it unin> 
teresting to be apprized of the circumstances which 
originally gave rise in my mind to its application, as an 
economical substitute for oils and tallow. 

It is now nearly sixteen years, since, in a course of 
experiments I was making at Redruth in Cornwall, upon 
the quantities and qualities of the gases produced by 
distillation fi:om different mineral and %'egetable sub- 
stances, I wa^ induced by some obser\ations I had pre- 
viously made upon the burning of coal, to try the com- 
bustible property of the gases produced from it, as well 
as from pea,t, wood, and other inflammable substances. 
And being struck with the great quantities of gas which 
they afforded, as well as with the brilliancy of the light, 
ajid the facility Of its production, I instituted several 

experiments 
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ttxperimelits with a view of ascertaining the cost at 
which it Height be obtained^ compared with that' of equal* 
quantities of light yielded by oils and tallow. 

My apparatus consistctl of an iron retbrt, with ti^cd 
copper and iron tubes through which the gas was con- * 
ducted to a considerable distance ; and there, as well as. 
at intermediate points, was burned tlirough apertures of 
varied forms and dimensioixs. The experiments were 
made upon coal of diHerent qualities, which I procured 
from distant parts of die kingdom, for the purpose of 
ascertaining which would give the most ec*onomical re- 
suits. The gas was also washed with water, and other 
means were employed to purify it. 

In the year 1798, 1 removed from Cornwall to Messrs. 
Boulton, Watt, ^nd Go's works for tlie manufactory of 
steam engines at the Soho Foundry, and there I con- 
structed an apparatus upon a larger scale, which during 
many successive nights was applied to the lighting of 
their pnncipal building, and various new methods were 
practised, of Washing and purifying the gas. 

These experiments were continued with some inter- 
ruptions, until, the peace of 1802, when a public dis- 
play of this light was made by me 'u\ the illumination of 
Air. Boulton's manufactory at Soho, upon that occasion- 
Since that period, I have, under the sanction of 
Messrs. Boulton, Watt, and Co. extended the appara- 
tus at Soho Foundry, so as to give light to all the prin^ 
cipal shops, where it is in regular use, ,to the exclusion 
of other artificial light ; but I have preferred giving the 
results from Messrs: Philips' and Lee's apparatus, h( th 
on account of its greater extent, and the greater unifor- 
mity of the lights, which rendered the compaiison with 
candles less difficult. 

At 
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At die time I commenced my experiment^, I was (er« 
tainty uit^quainted with the circumstance of the gaf 
from coal having been observed by others to be capable 
of combustion ; but I am since informed^ that the cur« 
rent of gas escaping from Lord Dundonald^s tar ovens 
had been frequently fired ; and I find that Dr. Claytofi, 
in a pa^r in volume XLI. of the Transactions of the 
Koyal Spciety, so long ago as the year 1739, gave an 
account of som^ observations and experiments made by 
him, which clearly manifest his knowledge of the in- 
flammable property of the gas, which he denominates. 
** the spirit of coals ;'* but the idea of applying it as an 
economical substitute for oils and tallow, does not ap- 
pear to have occurred to thid gentleman, and Il>elieve 
I may, without premiming too much, claim both the 
first idea of applying, and the first actual application of 
this gas to economical purposes. 
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On the Cultivation of the Common FlaXy (Linum Usita- 
tissimum of Utm^jJ as an ornamental Plant in the 
Flower 'Gay^den. Bj/ Mr. John Dunbar, Gardener to 
Thomas Fairfax, Esq. 

From the Transactions of the Horticultural 

Society of London. 

X HE Horticultural Society will perhaps honour with 
their attention a short paper, the object of which is to 
bringnnto cultivation the common Flax^ as an ornament 
of the Flower-garden, not merely as such, but with a 
view to the profit it will afford, at least to the servant, 
if not to the master ; and the interest of the former can 
aeldom be promoted in an honest way, without some 

benefit 
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benefit accruing to the latter. This plant when so cul- 
tivated, like wax and honey, forms part bf the natural 
riches of a countr)', and if it could supplant the cum* 
bersome yelio\iir Lupine in our Flower borders, the an- 
nual revenue arising from it would amount to several 
thousand pounds. 

If gardening were in its infant state among us, a com<^ 
pletc treatise on the culture of this plant might be ne- 
cessary ; but as this is not the case, only what is espe- 
cially material will be noticed, with some directions how 
to prepare the plant after it is gathered. They are the 
result of several years experience, and by which a family 
consisting of five persons has been supplied with all the 
Unen they required. 

LINUM USITATISSIMUM. 
Common Annual Flax. 

L. calycibns capsulisque mucronatis, petatis crenatis, 

foliis lanceolatis alternis, caule subsolitario. HalL 

Helv. n. 836. Linn. Matt. Mf^dr 90. Gviel. Sib, 4. p. 

115. MiH Diet. 71. 1. Scop. Carn.fi. w. 381. Knipfu 

Cent. 9. n. 57. Knorr. del. 2. t L. 9. Ludw. ect. t. 

144. Hoffm. Germ. ILL Both. Germ. 1.139. II. 

370. 
•L* ramis foliisque alternis lineari-lanceolatisi, radice 

annua, HorU Cliff. 1 13. Roy. Lugdb. 433. I^hil. Bottl 

261*. 
L. foUis alternis lanceolatis Intcgerrimis, calycibus acu* 

minatis, capsulis mucronatis angulatis. Hort. Ups.ll, 
X^ sylvestre. Matth. 406. isativum plane referens. Bough, 

Hist: 3. p. 492. 
t, arvense. Baugh. Pin. 214. Ray. Hist. 1073. Neck. 

GaMob. 159, 

^* Linum 
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$• LinuM sativum.' Btmgh, Pin. 2 IS. Blaclcuff. t. 160, 
y. Linum sativum humilius^ flore majorc. Boerh. lAigdb. 
. . Xi p. 284. 

L» fhiimUe) calycibus capsultsque mucronatis^ petalis 
. emarginatisy foliis lanceolatis * altcrnis, caule ramoiKX 

Mill. Diet. 71. 2. R. 
J. Linum sativum latifolium africanum, fructu majore. 
' Tcurncf. Inst. 339. 
Habitat hodie iiiter segetes IS.nro'piXiaustralis. 

The soil of e%ery Flower-garden is always rich enough 
.to lyroduce good Fla.v ; but if it is loamy rather than 
sandy, the quantity will be nearly double : even in the. 
field?, which can never be cultivated with the nicety of 
« gentleman^s garden, I have obser\;ed the greatest crops 
in a loamy soil, and that they yielded an article superior 
in quality as well as quantity : for as tlie durability of 
the fibre depends in some measure upon its size, there 
can be no doubt that tall and vigorous plants arc prefer- 
able to small ones. 

There are various ways of disposing this plant so as to . 
be exceedingly Drnamental, but none more so than 
scattering it in tandom parcels, or little clumps of from 
TO to 20 plants, tou-ards the back of die flower -borders, 
and in the front of the shrubbery : for without tlie sum- 
mer proves uncommonly dry, it will attain to the height 
of three and four feet. If a temporarj' edging, or summer 
screen is wanting for any particular bed, it may be also 
employed for this purpose. 

The seeds of good Flax are short, plump, thick, ver}^ 
oily, and of a bright brown colour. The best season <br 
sowing tliem, in most gardens, is February, or the be- 
ginning of March^ when the general crop of hardy 

annuals 
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annuals^ are put in ; but if the gi^und be saiidy, and 
naturally dry, they should be sown in October or No- 
vember. No more attention than what is iie<5essary for 
the other flowers in the garden, which is kefeping down 
all wseds, while in the seed leaf, with a hoe, IVill be 
requisite for this, r As soon as the seed begins to ripen, 
and the plants turn yellow, pull [the whole up by the 
roots, and lay it in bundle? exposed to the fiiU sun^ if 
the weather is fine, to dry completely. Then pull the 
heads off, and shake out the seeds. Immediately after, 
it must be laid to macerate in a ditch, orpond of water^ 
and kept under by a long piece of timber floating upoa 
it. From five to ten days is the time necessary for its 
immersion, and after the fifth, it must be examined 
daily, taking especial care that it does not lie too long. 
As soon as ever you find the fibres are sufficiently mace- 
rated to separate from one another kindly, spread it 
out to dry upon a new mown meadow. When dry it 
must be aorain collected into bundles, and either sent to 
the Flax dresser, or prepared for spinning at home by 
the gardener's wife. In many districts, this operatioa 
is, well understood, and if carefully performed, home- 
spun linen fi:om such Flax will last twice the time of 
most of the Irish linen that is now. to be purchased in our 
ihops. 

I believe it is a great rfror to pull the Flax so greeix 
as is commonly practised, and a still greater to soak it 
in water, before it is previously dried : for the fibres 
require twice the time to macerate sufficiently for sepa^^ 
ration in the dressing : a process by which they are con^ 
siderably weakened. 
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Su9$ium fMn/Hsei hjf th$ (^hmussmen 

respecting tke StaU rf (hk Timlfer ; witk Answers ^ 
Thomas Davis, Steward t» ihi Mstrquis ef Bath^ ^ 

. ffi^^Ieat^ WiltS4 

From the Letters and Papers of the Bath and We^t 

of England Society^ « 

UESTTOK I. <Htt die quaiititjr of lai^e Mfc tim^ 
Wrid geiief«l» 8l ftr- <h6 use ^ tbe imyjr; increased or 
decreased ^thib fhfS hst fifteen y^arsi in dmt part of 
th^ kihgdom with which you ^Me acquunted, ^annn^ 
die counties ?— aHas the quantity of ground planted with 
edc tifaiber been greater of less thkn die quantity cleared 
by grubbing up underwood, or fdlirtg timber P—^^thd 
wheiv have any considerable plaifi'tations of oak timber 
been made ? 

Answer. «Cei4aitfy decreased; 'I beliere in nv)st 
|»arts of the kingdom, but I can speak widi certainty 
%& to the counties of Wilts, Hants, Somerset, Dorset; 
and^Devon.^— ^Very Httle underwood bias to my know-* 
ledge been grubbed up* irtthin the last fifteen years ; 
though large tracts had been grubbed previous to- that 
time. 

<Very few plantatioxw of oak ttmber hAve been made 
in that period, that have anawered, or are likely to 'an- 
swer, (for reasons ghren hereafter;) akhough very ex« 
tensive plantadons of other trees have been made during^ 
-that period, and with great prospect of success. . 

Suestion 2. Has the general consumption of oak tim* 
ber for building, or other uses, in the country, increased 

or 



0m the StiOe cfOak Tin^ir^ fif A^^ 

m Jiminiihed within the last fifteoa yMn, and fa wkal* 
puqioaes has such timber been generally applied ? 

Answer. The oountry us6s to which oak timber is w* 
plied in the WeA of England) are 

\st» Building and carpenler^B U8e» in general 

id^ Joiner's and cabinet-maher*s uses» 

Zd. Wheelwrigbt*9 uses, 

4th. Millwright's use; 

5/A. Cooper's use. 

In the ist, t^e i)se of oak is in a great measure su^ 
porsededby that of deaL. 

2d. In joiner's uses it is supersede by deal andf 
^eign oak, and in oabinet^maker's.by mahogany. 

3dL Wheelwright's consumption increased, but in noi 
' great degr^* 

4th. MjUfrright'^ consumption much increased by tb^ 
general x^ of machinery. 

Mth. ^QQ(p%fs consumption is increased by the great 
detoan^ for beer^barrels. 

Upon the whole, the uses of oak for country pur« 
posei are deoreasedj^ and will be more so, as soon at 
oak timber is dearer than foreign deal, or deal1>ecom6i 
cheaper than oak» « But there is in some other parts of 
$he kingdom st great consumption (and 1 may say a great 
waste) of oak ti^iber in the article of canal boats ; and 
their locks use an immense quantity, 

9u€$tim 3, Has (bapric^ of oak timber for carpenter's 
or oountry uses increased within the last fifteen year% 
and in whitt pcoportiou ^ 

Jnno^. Vevf mueh ineieaiedf but it ought to be ie« 
memberedy that for pfar a centwy btfore^ the price bad 
been nearly statiamvy^ I began selling timber in 1 763, 
and at that tiise |be price of- oak timbec of ^0 feet 

Nu2 metiogs 
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inetings ttn^ 458^ per ton ; and I have no record' or tn^ 

dition of a less price than 40a. for 60 years before. 
N.B. The tpn is 40 feet round measure. . 

In 1791, which is. a period of 28 years, the average; 
price of oak timl^er (of 20 feet per tree J was then but 
46s. 8d. or 14d. per foot. 

In 179G, it was increased to 568. Sd. or 17d. per foot. 

In 1 901, it was increased to 73s. 4d. or 22d. per foot. 

In 1806^ it was increased to lOOa. or 30d. per foot. 

So that the advance jn the fiLst 63 years of the last 
century, was little or notliing^ftt the utmost only 5s. 
|>er ton. 

In the next 28 years, the s^lvance was only ls« 8d* 
per ton. ' . 

In the next 5 years, it was IDs. per ton, . . ; 

In the next 5 years it was 16s. 8d. per ton.' 

And in the last 5 years, it has been 26s. 8d, per ton. 

The whole advance from 1 763 to 1 806 heingfrom 45s. 
to lOOs. or little more than double the value in 1.763 } 
not so much as . the advance on cheese, J>utter, and 
paany other productioiis of land, has been during the 
^aine period. . 

« 

Question 4. Have the plantations which have been 
made within the last fifteen years, been chiefly of oak, 
pr of the kii^d^ of trees not fit fox ship-building y and 
to what caus^ do you impute the circtunstaiice of one 
description of .tio^ber buying beep preferred to another 
|n making plantation^ ? 

Answer. Plantations are usually made on high ground 
foj pp^m^nt, or pn poor bqxnen heaths or sand-^lapds, 
as the most profitable modepf application ; and oak is 
not the proper tree fqr l^d of that description. It mlt 
AQt be^ exposure tp Ujie win4 on high ground^ nor will 

it 
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it make so quick and cortain a return on poor aEtnds, as 
l>eccb,. fir,' or larch, or indeed almost any other sort ot 
timber. In fact, notwithstanding the present high price of 
<«ak, it is less profitable to the planter than any oth^r kind 
t>f timber whate%'er. The use and duration of English* 
gromi iir and larch is now so well known and established, 
'that it already supplies the use of foreign deal for many 
•fiurposes ; and it is to be hoped, the cultivation' of these 
trees will be ^encouraged on a larger scale than haft 
hitherto been, on laud absolutely fit for nothing else. 
Modem taste condemns them, ' but national necessity 
imperiously demands their more general cultivation, 
and no trees will make so good a return to the planter. 

Question 5. When plantations have been made of trees 
of different descriptions including oak, has the proper* 
tiou of oak in general been such, where' the soil was flt 
•for tlie growth of oak, as, when the other trcbs have 
been thinned, die oak»tree. remaining will be sut« 
•iicient to oover the ground; and is it the practice to 
thin out the plantations, by taking the other trees and 

* leaving the oak ? 

Amwer, In plantations of firs on the kinds of land 
abo\*G*menuoned, it has been common to introduce oaks 
among the firs, and at 30 or 40 years growth to, cut 

• away the latter and leave the oaks ; but it has answered 
no g^eat purpose except that of .ornament, as it was evu 
dent that the firs would have paid more for standing 20 
years longer, than it was probable the oaks would do for 

*' standing 50. 

Very few plantations qf oaks have been madis within 
my knowledge on land calculated for oaks, viz. coU 
stiff clays ; and I am decidedly of opinion, that the ex* 
mnoe of trenching and planting such land, and of keep- 
ing 
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ipg the pltot^ elean for so many years as mx% W^ Aft" 
cessary^ will never answer the purpose of the pU^tei^ 

and uf coune will never be generally adopted. 

TV great hope of the nation must be in ike inerfgsei 
, grefwth of oak in woods already planted^ 4Bd in tt)fi 911^ : 
coaragement of the planting of all other sorts of (iinl}fr> 
|iarticularly elm and fir^ to supersede the u^ of .wk 
timber for country purposes^ and thereby. to \wf9 a 
greater quantity of oak timber for the use of ik^ Myy. 
But stlll> as fir is not an everlasting tree (it^ contifKHMicc 
ef growth not being much more than 120 yean), und a^ 
elm is not at all fit for a plantation, . it will alw#y| be adr 
▼iseab^e to introduce oaks in every plantation pf &nit to 
cover the ground when the firs are goo9> and to serve 
hereafter for country purposes ; though no great depeA- 
dence can be placed on them for the navy« 

Question 6. Has any considerabla quantity of oak tim« 
berbeen planted in consequence of the numerous eo.** 
closures of commons which have been made.withio the 
last fifteen years ? 

Answer. Very little oak timber has been planted in this 
%ay within my observation ; and it is not probable that 
much will be planted. An oak is not jx farmer's favourite i 
elms are always preferred, and indeed they are on all 
accounts the best hedge-row trees. Sut iq countries 
vriierc the enclosures are small, and where oak is th^ 
spontaneous growth of the soil, some depen^iience may , 
be placed on hedge>row gtowth, if premiums are.giv^ 
to the hedgers for leaving the plants, (a' penny a pieqe 
vvill do). By this means, an old enclosed country, al« 
most denuded of trees, has within 40 years been again 
completely covered. This could , not have been dooe 
by pUintUig young trees on the banks m Qnte kmdred 

yearSf 
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ymrip ^iMtflk the expense would have been twefity^fbl<|r 
^dttiomd^ 

Suestk^ t^ What pans of the kingdom do you tlndk 
the best fliiited for the cultivation of oak timber, either 
itt vtspect ef Mil or climate, or owing to the land not 
being to appiicdble to purposes of agriculture as it is ia 
€4heT parts of the kingdom i 

Answer. All e6ld ttreng soils are proper for oaks. The 
odL seeks its food in a close tenacious tmder stratum,^ 
Irittere its roots can get firm foothold. 

Nopaitof the kingdom within my knowledge pro- 
^nees timber equal in quality and rapidity of growth to 
the* countiies of Hants and Sussex : soil in general, a 
Mmng clayey loam. The Ic^ounty of Hereford, and those 
parts of Monmouth and Gloucester which adjoin thereto^ 
stand next. The jsoil a red strong loam, but rather in- 
clined to isand. The strong clays and dingles of Devon >- 
fhire are very kindly for oak timber, but the quantity is 
ficiy much reduced there. 

The cold clay lands which lie at the roots of the chalk 
bills, through the South and West parts .of the king- 
dom^ are a f^^urite soil for oak, and there are many 
choice spots in Wales. 

In fact, as oak does not require rich land, it will, at 
its present piice, pay as greet a rent for the land on 
which it gi^ws, as the laiid will produce under any other 
appropriation.— *-The fact was otherwise 20 years ago, 
which occasioned the destruction of many woods. The 
great advance in the value of timber, and the proba- 
bility diat it will still continue to advance, will preserve 
the rest 

Swestim B. Have owners of woods become more leare- 

• * 

fiil^ ia eacleoing and protecting them, than formerly, 

in 
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\fL consequence of the increased value of timber of late 
years ; and do they leave a greater number of standard 
trees, when they cat the uiiderivood, than was fonmedy 
in practice ? . 

^usztrr. Most certainly they do become daily morcr 
careful in preserving woods than for many years past^ 
and a greater number of standards are left than here-r 
lofore ; and more will still be left as soon as the old pre- 
judice wears out, << that timber and u^iderwood are not 
goad companions. "^^ The reverse is the fact. Neither 
will grow alone to pay interast, equal to both together. 
The loss of 21. per acre iw the underwood, will be com- 
pensated by lOh'wonh of timber, for the undenvooi} 
shelters the timber and accelerates iu growth. In tibp 
great oak woods on the banks of the Severn and Wje^ 
which are cut at about 18 years growth for the iron fuTr 
naces, not a standard is left for timber in hundreds of 
acres. They indeed leave tliem in great numbers for-3 
rounds, (viz. 36 years) and tben cut tlieni for laths, &c« 
when they would pay 10 per cent, for standing for tim- 
ber ; and so far from being the ^'or^e for growing on a 
stool, they will (provided the stool is young and healthy) 
grow with twice the rapidity that a maidon-plant will. - 
ilr. Wm. Partridge, (of Rlonmoutb,) who owns con- 
siderable woods on the Wye, has tried this with won- 
derful success, particularly in a fine wood called Peu<4 
yard, near Ross, which he has already filled with fine 
thriving trees ; but ne coppice-wood for sale s/tould ever be 
cut hy the buyer. It is too strong a temptation to cut 
the saplings. The seller should alwaj's cut the wood, 
and leave the saplings himself, before he sells it. , 

And it should be particularly expUiincd to all owners 
of oak woods, especially of those where no plants havQ 
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been left for two or three successive falls, not;' to be 
afraid of leaving poles which grow from a stool, es- 
pecially if that stool was a plant cut off at the last 
fall, or the preceding one^ and the foot is vigorous. 
There is no otlier way of filling a neglected wood 
with timber in so short a time ; and the rapidily of the 
growth of those stool-plants will draw up the maiden 
J)lants,' which otherwise linger and are smothered with 
the underwood ; for no woddy espetiallj/ of oak^ grows 
well unless the lops are u)ieqiuil in heights The leaves of a 
young oak are as tender as the wings of a young butter- 
fly^ and the first spring blast whips them to pieces, un- 
less protected by others of a superior height whose 
branches are stiflPer ; on tliis account^ timber and under- 
wood grow best together. The latter shelters the bodies 
of the timber trees, and the timber trees protect the tops 
of the underwood and of the saplings from the wind. 

Question 9. Can you suggest any means by which tlie 
owners of oak timber might be induced to postpone the 
cutting of it until it should be of sufficient size for naval 
purposes, and of securing to Government the first offer 
of that timber? 

^ Answer. This can only be done by Government's giving 
such prices for large timber, as no individual can afford 
to do for country uses. Hitherto thej/ have not. At the 
present or at any former period, it was never worth 
while for an individual to send a single oak tree to the 
dock-yards, if the distance was more than 30 miles ; 
alUiough the size and shape of that tree was such, that 
the building a ship of war was stopped for the want of 
it. And it must ever be so, while the contractors sell 
to the yards by metingSj {or average 7W€a^«r^,) instead 
of having a fixed progressive price for every tree according 
Vol. XIII. — Second Series. O o to 
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to its size and use. The contractors charge Government 
quite enough (especially when their mode of measuring 
is considered) for large pieces \ but the growers are not 
told the real value, but only the average price, and can 
get no more." Many hundred valtiable ][)ieces are there- 
fore cut up yearly for very unworthy purposes, which 
were realh/ worth to the navy four times the money they 
were sold for. 

Question 10. Can you suggest any other means by 
which Government might obtain supplies of timber for 
tliie navy, or by which owners of land might be, induced 
to plant oak timber, and by which the protection of the? 
plantations might be secured ? 

Answef. This question naturally divides itself into 



two, VIZ. 



\st. Is there oak timber enough in the kingdom, pro- 
vided that Government could get its due share of it ?— * 
Or is there not ; and are we driven to the necessity of 
planting more, and waiting till it be grown ? 

I think, as much as I sincerely hope, that the lattei- 
is not the case; great falls have been certainly made 
lately all ovei^ the kingdom, but much greater atten- 
tion has also been paid to ihe preserving young trees 
than formerly. 

I therefore combat only that part of the question, \\z. 
that there is oak timber enough in the kingdom fit to 
cut yearly, provided that Government could get its 
share of it ; and I say there is, but they never will, till 
they can get the inompolj/ by advancing the price. It has 
been calculated that Government do not get one seventh 
part of all that is cut in the kingdom. And why may 
they not get a/w7/ half? They might, if they would give 
lis full \dl\ie. If they will not, it will be cut up for 

country 
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cotintry uses; for oak, notwithstanding its high pricey it 
a fall third lower than deal, and as cheap or cheaper (con« 
sidering^its durability) than any other kind of timber. 

General Sues f ion. Can you furnish any other obser-^ 
rations. or information on the subject ? 

Ansrcer. The part of this subject which appei^ to me 
most involved in difficulty arises out of the answer to ther 
first question ; viz. " that the quantity of large oak timber 
has decreased very rapidly within the last 1 5 years, but 
particularly xoithin the lastfive^ The advance in price has 
nothing to do with this, nor even the temptation of the 
enonrfous advance in the price of bark ^ for had not the 
timber been wanted, it could not have been sold. The 
honourable Commissioners of Naval Revision can best 
tell whether the demand for naval purposes has so for 
exceeded its former bounds ; if not, much more timber 
has been afipropriated to country purposes than for- 
merly ; or, it is possible, the great falls of timber within 
die last few yeai*s may have been chiefly in the West of 
England, under my own observation. 

From the foregoing answers to the questions proposed 
to m^ by the Commissioners, my opinions on the sub* 
ject may be deduced ; and which I will endeavour here 
to bring into one point of view. 

The great desiderata to obviate the scarcity of oak 
timber for naval purposes are these ; 
• \st. To keep up a full crop oiaU kinds of timber in 
the kingdom; and - ^ 

2dly. To secure for the purposes of ship-building 
whatever timber Government may want ; and particu- 
l^\y large oaks, 

1: To attain the first object, encouragement must be 
given to the growth and preservation of all trees which 

Oo2 con^ 
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come tkp spontaneouh-ly, sucb as oak and elm ; and to 
the planting of all other kinds, particularly Scotch flf 
and larch, so that there may be timber enough grown in 
the king4om to supply its domestic wants. 

II. And to attain the second object, (but which cer-r 
tainly depends very much on the attainment of the first;) 
let Government offer such high prices for large useful 
pieces of oak limber j as will insure the monopoly of them 
to themselves against all bidders for country purposes ; 
and let the size^ and shapCy and price of those pieces be 
engraved and distributed publicly^ that the growers of 
timber m^y know what each piece is actually worth, 
or will probably be worth, if the cutting thereof were 
deferred a few years ; growers ^ould then be a match for 
contractors \ At present', the finest steins-post or rudder- 
piece that ever grew is \vorth more money in this country 
to cutinto i/i^rA ayuL quarter board, or even into barrels 
staves, than it would sell for to go into Portsmouth yard j 
^nd tlie price of knees is so trifling, that they are mucl^ 
oftcner used for firewood, than presened for the na%y. 

Gejieral Inferences respecting Timber, 

Timber is a production of the soil, and must be raised 
at a certain expense to the owner of that soil. 

To induce the owner of soil to promote the growth of 
any particular production thereof in preference to ano- 
ther, it will be necessary to convince him that his soil will 
thereby make a greater return than under any other mode 
of application. Now, until the last five years, thegrowthof 
timber has made a less return for the soil on which it grew, 
then any other production v/ould have done. £rgv, the 
growth of timber has not been the best application of the 
^oil i and the consequence has been, that the quantity of 
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wood land has decreased, to inake way for other pro- 
ductions of the soil, viz. corn and grass, until the period 
when its return is become equal, or nearly so, to that of 
corn or grass. 

Again, — Admitting the price of timber to be so much 
advanced, that its return to the owner of the soil shall 
be equal, upon an average of the different sorts of timber ^ to 
the return from any other production of the soil ; the 
owner of the soil will then consider what sort of timber 
makes a less return than other sorts, and will discourage 
that and prefer the others. Now, oak timber, even at 
its present price, makes a less return than any sort of 
timber whatever ; ergOy the growth of oak timber will 
not be encouraged at its present price. 

But iifortioriy if the cutting of oak timber is to be 
protracted to double the time necessary for the growth 
pf other timber, viz. from 60. or 80 to 120 or 160 years, 
the owner of the soil will then consider how he. is to be 
remunerated, not only for the use of his soil, but for the 
accumulating interest of his capital. And no calculation 
will prove the possibility of this, even at the highest 
price ever yet given for the largest oak timber, Ergo^ 
the preservation of large oak trees for the navy cannot 
be expected as a matter of profit to the owner of the soil^ 
and patriotism alone will go but a little way towards furn. 
wishing the necessary supply. 

General Corollary. 

Admitting that the return to the owner of the soi| 
for the growth of timber, in generaly is equal to the 
return from the growth of com ar^d grass, yet that 
from oak timber is not Therefore the price of oal^ 
timber is not; yet hig*i enough \ and as no calculation 

for 
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for the inte)*est of the value j as well as for the thne of 
growth, is ever made, on large oak timber, the present 
highest price given for the navy bears no proportion, or 
a very small one, to its real value. And as no reduc- 
tion in the price of other sorts of timber can be ex- 
pected, while the return is but barely equal to the rent 
df the land, that of oaky and particularly of large oaky 
must be materially increased, io insio^e ike preservation 
of any oak thnber at alL 
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(Continued from Page 216.) 

XVicnARD Trevithick, of Uotlierhithe, in the county 
of Surrey, Engineer, and Robert Dickinson, of Great 
Queen-street, in tlie county of Middlesex, Esq. ; for 
certaiji Machinery for towing, driving, or forcing and 
discharging ships and other vessels of their Cargoes. 
Dated July 5, 1808. Specification to be enrolled with- 
in six months. 

WiLUAM Proctor, of Slieffield, in the county of 
York, Optician ; for improved methods . of melting 
and using maUeable wrought iron or steel. Dated 
Joly 6, 1808. Specification to be enrolled witliin four 
months. 

James Bkowell, of Cornhill, in the city of Lon- 
8bn, Tailor and Draper, James Jacks of Cornhill afore- 
said. Tailor and Draper, and Thomas Lennitte, of 
Aldgate, in the said city of London, Man's Mercer; 
for a new chemical preparation for the purpose of 
preserving from destruction by miklew> rot, or fer- 

men-» 
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mentation, idl kinds of woollen and vegetable wb« 
fitancfes from which woollen^ cotton and linen cloths^ 
canvasi paper and other manufactures, are made ; and 
also for rendenng all sorts of woollen, cotton and linca 
cloths, canvass, silk, leather, hats and paper, impervious 
to rain, by an injproved method. Dated July 1 1, iS08* 
Specification to be enrolled within two months after the 
next sitting or session of the Parliament of our United 
Kingdom of Great Britain and Ireland. 

John Heathcoat, of Loughborough, in the county 
of I^eicestcr, Manufacturer ; for a machine for tl*© 
making or manufacturing of bobbin-lace, or lace nearly 
resembling French laqe. Dated July 14, 1808, Speci- 
tication to be enrolled within one month. 

James Linaker, of our Dock Yard, Portsmouth, 
Master Millwright ; for a method or methods of tow- 
ing, driving, or forcing ships and other vessels. Dated 
July 14, 1808, Specification to be enrolled within 
ohe month. 

Benjamin Crosby, of the parish of Saint Martin 
Ludgate, in the city of London, Bookseller j for a 
stand for books, which may be made either circular, 
square, or any otlicr convenient shape, and may be 
turned or moved at pleasure, with cases to receive books, 
as well as various other articles and things. Dated 
July 25, 1808. Specification to be enrolled within one 
month. 

William Hawkes, of Newport, in the county of Sa* 
Jop, Esquire ; for improvem^ents on musical keyed iu* 
struments of twelve fixed tones. Dated July 25, 1808. 
Specification to be enrolled within one month. 
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George Richards, of Truro, in the cotintj of* CortI* 
wall, architect; for single and double cannon, cau-^ 
nonades, or ordnance, musquets, and all other kind of 
fire arms, on a new principle, and a new method of 
charging or loading the same, and of fixing or placing 
bayonets on fire arms. Dated July 30, 1808. Specific 
cations to be enrolled within four months. 

Joseph Mason Guest, of Birmingham, in the county 
of Warwick, Thread Manufacturer ; for an improved 
mill for twisting thread for various purposes. Dated 
July 30, 1808. Specification to be enrolled within one 
month. 

. JoilN CuRR, of Belle Vue House, in the parish of 
Sheffield, in the county of York, Gentleman ; for a 
method of applying flat ropes, flat bands or belts of every 
lind^ to capstans and windlasses of ships and vessels of 
every description, for the purpose of towing or convey- 
ing the said ships and vessels in, out of, or about Ports, 
Harbours, Rivers, Seas or Creeks, and also a method of 
applying flat or round ropes, lines, bands or belts, for 
the purpose of catching and detaining whales. Dated 
July 30, 1808. Specification to be enrolled within four 
months. 

Luke Hebert, of the parish of Saint Stephen Wal- 
brook, in the city of London, Gentleman ; for a ma- 
chine on an improved construction, for polishing, em- 
bossing, and graining leather, and extending and flat- 
tening the same. Dated July 30, 1808. Specification 
to be enrolled within one month. 
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Spectficaticm of the Patent granted to JoHK Aall, qf thi 

. Tffwn and County qf the Town of Kingston-upon^ffult^ 

Hope-maker ; for certain Improvements in making ami 

manufacturing Mopes and other Cordage^ and coiling tf 

Lines in Whale Boats. Dated June 29, 1808. 

With a Plate. 

X O tU to whom tbeee {uresenu shall came^ kia^ 
Now KNOW Y£» that, in compiiance with the said jwovisa^ 
I the wid John Hall do hereby declare and ascertain the 
nature of my said invention^ and the manner in which 
the same are to be performed, used and'exercised, at 
follows ; that \A to say : I give a regular turn or twist io 
ali the threads or yams spun hy hand equally alike^ b]f 
making use of a double wheel for spinning the same } 
iiud large or major wheel tnms the spindles, the small 
or minor wheel turns the regulating belt, which belt 
may be made of any fit material, and placed in any Mtu** 
ation so as the spinners can see it The most conyeni* 
Vol. XIII.— Second StoiES. P p ent 
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ent method is to fix two pulliea above the minor wheel^ 
a sufficient iieight above the men's heauta^ av«r which the 
|>elt travels, and above the beams down to the bottooi 
of the walk, where another 'palley is fixed, niond whidi 
the belt is placed, and brought up again and the enda 
&st<ttfd togetlier; upon die belt I &x a piece of red 
doth or any otner conspicuous marks, in number equal 
to the sets of spinners I have occasion to employ, taking 
care that the marks are placed at equal distances firom 
each other to correspond with the spinning; the two 
wheels travelling on the same centre make a revolutioa 
in the same time. For spinning yam of twenties^ \ make 
use of a minor wheel of ten inches diameter to a m^or - 
^riieel of five feet six inches, aqd spindles of two inches 
diame^ \ the minor wheel must be increased or dimi- 
nished in size at the rope-maker's discretion, accor^ng 
to the difTerent^sized yam required ; other sized iHieels 
may be used for the same purpose in the proportion 
above described. The marks being adjusted, I set two or 
more companies of spiniiers to work, one uian in each I 
select M head over the rest, and charge him to k^ep his 
snen together ; \%hen the guide mark is at the wheel,, the 
first compa-iy hang on their hemp, the man turning sets 
the wheels in motion, the major turning the qMndles^ 
the minor turning the belt \ the regulating maA will 
then travel down the walk which the men keep pace 
with in a bo<ly ; by so doing, and spinning the tareads a 
prjpcr thickness, they will ha;e the same regular tuni 
in them from one end to the otiier. Having finished their 
threads and arrived at. the b«)ttoiii, they are taken off liie 
Virhcel, und made fast tu a largo hook placed near lor that 
pnrptide, drawn tight, and the ends loosely fastened to a 
aitiiiiur hook fixed at the bottom, the tnreads remainis^ 

in 
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in tke crooks all the way; to remove which, I employ 
e boy with a rod, having an iron ring at the end with ik 
vacancy to aJmit placing the^ yarns in it^ to unh()ok the 
threads from the crooks, and place therein a laiqge hook 
hung to Che beams for that purpose. The first company 
having got half way down the walk, one of the side marki 
will be at the wheel ; and the second company must 
then hang on their threads and spin down in the same 
manner as the first ; when arrived at tiie bottom^ they 
unloose the threads first spun from the hook they ar^ 
made fiist to, and knot the end of theirs to them, lefv^ 
ing the bight of the threads over the end of the 
hook, which threads are taken oflf the wheel, drawn 
tight at the top end, and loosely made fast to the top 
•hook ready to knot the succeeding threads to. The boy 
.passing up with his rod places the threads in the lai|;0 
hooks; the spinners proceeding in this manner, and knot* 
ting their threads to the ends of the preceding ones, and 
placing the bight over the hooks at each end, will k^ep 
, adding to the hank suspended in the large hooks do.wd 
the ropery, and resting at each end on the top and hot* 
.tom hooks: the boy employed to unhook the threads 
.must nettle them where required. An equal number of 
men must be employed in each company of spinners. 
The hank having increased sufficiently large, the ^ole 
are then slightly twisted together with the hooks they 
rest on, and removed into the tar house ready for that . 
operation. I likewise place a double, spinning wheel at 
the bottom of the walk, or at any distance down it I 
. require the length of my yarn to be, the wheel being 
placed on a moveable frame for that purpose. The belt 
being fixed round the minor wheel similar to the one at 
the top, it is drawn Ugbt from the upper wheel, and the 

tLjf 2 regu- 
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reflating marlu adjusted. The men baling spun ddiM 
and fastened tbeir threads to the low hook^ hang on ifl^ 
the low wheel, and spin up in company with the regto« 
bating mark in the same manner as they spnn dowfl^-^ 
paving arrived at the top, tbeir threads are taken off th^ 
lower wheel, and knotted to the ends of the threads spm 
tlown, and tiie bight of the yarn is left over the bottqte 
liook ; they are drawn tight ^t the top and loosely fhtt«- 
*ned as beforjs ; the boy with his rod removes the threads 
Into the large hopks, which for conveniency .of receiving; 
ibe threads spun down and up should be double ; the 
'Ihreads of the hank spun down are pUu^ in the left 
^ide, and those spun up in the right side of the double 
iiook.' The men in this manner spinning alternately 
down and up, and knotting their threads to each other 
as they are spun, will k^ep adding to the hank sua* 
jpended in the walk ; the spinners going down pass on 
'the left, and those coping up pass on the right hand 
side of it; and for the cpnveniency of catching the 
direads as.they ate spun up, the thread hooks on the 
light of the hank must be placed in a coi^rary way to 
diose on the left. The belt travelling on both the minor 
mdieels, it is necessary for the turners at each of the 
spinning wheels to keep pace together ; the hank when 
'full b treated as before described. 

By taking t|ie regulating J>elt from pff the wheels, I 
tpin common yam in the same way down, or down and 
tip, knotting the ends to^eth^r to /orm the hank, and 
placing it in the large hooka; or hang it to the sides iii 
any convenient situation, by ^which method I save in 
.time and labour. The low wheel being moveable can be 
placed at any distance down the walk the yarn is waited 
to be in length. The operation of tj^ring X peirform i](^ 

the 
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nsnal way (if the rope is to be white, the tarring ii 
l>mitted) ; ^fter wl^ich the jram is eirtended upoii th0 
^slots and made into rope. Thd sledge or lajing wheel 
.being placed at the distance required, I hang on t4i 
three separate piniops or books as many yarns as wantedi 
first entering the .ends through a fair leader which \k 
mounted \ipon wheels ; the yarns being clear all the way^ 
the upper ends are put through another iair leader at 
the top, drawn tight from the sledge and placed upou 
reels. To give the yams a proper tension, a spring i$ 
ftxed upon the re^ls, which pre\*ents them yielding tb0 
^breads faster than required in paying the strands. The 
men at the sledge are then to turn, and the fair leader 
it mored forward as fast as the strands are twisted to the 
top^ which done they are cut oflP and closed in the usual 
way. Care must be taken that the men turn the wheda 
Jl^th a regular motion during the operation. 

In the following manner I make double-thread strand 

cordage. The bottom wheel being placed at any distance 

^down the walk I require the yam to be in leng^, and 

^the regulating belt fixed upon the minor wheels of cfusk 

•pinning wheel; .thehemp being dressedi I ddculfite 

^^e quantity required to make the yam intended to b^ 

fpun, and weigh it out to each spinner, that my threads 

may be alike. My companies consist of two or three 

tten in each, as I want a double or a treble-thread; set 

on to the upper wheel, and sjHn down with the guide 

mark, place their threads upon beaters or stake beads ; 

baring arrived at the bottom, the ends are knotted toge* 

.Aer, and hung upon a looper fixed to a small drag ; the 

jiiieel still turning, a boy puts m a top, walks up with 

.jx and clo9^ the threads together; it is then hung upon 

a spindle 



a spindle at the top, taken off the looper and hung upqil 
. the drag at the bottom, and hardened into a cord ; whe« 
finished, it it placed to a side, or bung in the large hppka 
auspsnded in the waik; the spinners having finished 
their threads doirn and knotted the ends together,,' leave 
^he boy to dose them, set on to the low wheel, and apia 
tip again in company with the guide mark ^ the threadi 
spun up are closed in the same manner by the boy as 
those spun down, and the ends are fastened together to 
form a hank as before. The men proceed in thb manner 
until 1 obtain a quantity of those doi^le threads or cordS| 
which I tar in the usual way, and make them into stFaiui% 
by first laying the heart o{ a small number of the double 
threads or of yams, and placing the cprds around tlie 
heart similar to the making a four-strand rope: The corda 
previous to laying are put through the fair leader and 
upon the reels, so as to have a proper tension during 
.the time of forming the strands, which strands I q^^Jce 
into three or four-strand shroud or warp-^laid ropes, aed 
I combine them together by sowing them, in which ease 
.they will be found serviceable for mines or pits ; evexy 
other one of the combined double-thread stiands must 
have a contrary twist in it, to prevent it firom UrnuBg 
when loaded with heavy weights. In combming these 
strands I make use of two needles which penetrate 
through the centre of each, and the threads cross each 
other and form a diamond. Whale lines I make bj 
combining in the same manner a plural number of , thfte 
strands together ; of whatever number of strands the line 
is to consist, the whole I make upon the same wheel at 
one time, regularity being required in fojroping them. 
Aiid to prevent the lines from intangling when in use^ 

I coil 
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I coil tbem on reels in the fishing*boats ; at one end of 
the iteel I fiic a gripe wheel with a brake to it : the fish 
falsing struck with the harpoon, one of the crew takes 
hold of the brake and lets out the Une at pleasure. The* 
round lines I coil in the same manner upon reels, by 
which method they cannot foul and endanger the lives 
of those men in theboats. 

In making of warp-laid ropes, I claim as my invention 
% wheel ooiitainiug nine spindles, whereby I make the 
w&ole of the strands at once, which method puts a re<** 
gular turn in them equally alike. The wheel may be of 
any site according to the power required to make a 
large or a small rope. To prevent the yarns iVom getting 
foul of each other by making nine strands at the >same 
time, I use diree bearers or slots, which are placed one 
above the other, by which means each strand is kept 
separately by itself. When the strands are suiBciently 
bard, I hang each three strands upon three separate 
pinions, and close them by three tops fixed upon a car- 
riage which moves forward as they are laid. The strands 
thus formed are hung upon the spindle of the wheal 
which is constructed for that purpose, and made into a 
cable orwarp, > 

Fig. 1, (Plate XI.) shews a front view of the spinning 
wheel, with the minor wheels and regulating belt fixed 
ppon it. 

Fig. 2, side view of the same, a a in both figures is 
fhe regulating belt, b the guide mark fastened to the 
bdt, c c the spinning wheel, D the minor wheel with 
the be)t upon it, e ^ the belt which turns the spindles, 
gg two aheeves placed above the minor wheel over 
whi^ the belt travels down the walk 

* , Fig. 3, 
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Fig. 3, the minor wheel detach^ from the in^of ; wf 
wious«sized minor wheels are wanted for ■pinmog' ^4 
diffsrent sized yarns, the minor must be made |o ntdff, 
tad unship from the major wheel. 

Fig. 4, tN¥o hooks, a double and a single one, to' bang 
the threads or yams in as they are spun ; the douUo 
hook has a joint in it to turn up cl^ar of t|ie men's haadsr 
when not in use. 

Fig. 5, the combined dpuble*thiead ftiiiads diswing 
the diamond stitching. 

Fig.- 6, inside view of a whale-bo^ with the reel iixe4 
in her and the line upon it ; n n the line as it runs off 
the reel m, and s the brake handle, o head of the boal, 
p her stem, r the bollard which the line may be takea 
to and used in the common way in case any accident 
bappeii to the reel. 

Fig. 7, the reel and line detikched firom the boat ; i i 
due spim^Ue upon which it travek. 

Fig. 8^ end of the reel shewing the gripe wheel u. 

Fig. 9, the gripe which is .fixed upon the wheel u* 
The boats I most approve of are those built upon the 
}>lan of Messrs Harper and Wilson's patent, they being 
much more capacious, lighter^ stronger, and lesa liable 
to leak or be bulged by the ice, than those made in the 
jCQmmon way. 

In witness whereof, &c. 



Ifyec^kaiknii 



11.^. Til.^M. Stamd SOiu- 
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Specification of the Patent grained to John Ccrr, of 
£eUe Vue Ilouse^ in the Parish of Sheffield^ in the 
County of Fork, Gentlevian ; for a certain Invention 
of spinning Hemp for the Making of Hopes or Cordage^ 

Dated March s/ 1808. 

X O all to whom these presents shall come^ fca» 
Now WITNESS TU^SE PRESENTS, that the said John Curr^ 
by this present instrument in writing under his hand and 
seal, doth describe and ascertain the nature of the said 
invention and manner in which the same is to be per** 
formed, used, and exercised as follows ; that is to say : 
To the axis of the spinning-wheel usually applied foe 
spinning hemp for cordage, annex a small dnim made^ 
of tin, wood, or other fit material, about twelve inchdl 
diameter, which may be about twenty inches or two feet 
long, upon which small drum a small cord, wire^ or 
chain, or other fit material, must be wound, of tb* 
length at least of the thread proposed to be spun ; and 
by turning round the spinning-wheel which coiftmfudda 
the spindles^ the small cord, wire, or chain, or other 
fit material (which should be annexed or fastened to onft 
of the spinners), will at the i^me time turn off the drunv 
and give the speed the spinners must go. If the spiQ-« 
ners want to go a quick speed, the spin9ing- wheel will 
require to be turned quick, and, if slow the wheel moat 
be turned slow ; and it will be necessary to proponiea 
the drum herein explained to the wheel and spindlei^ 
in such manner as to give the desired twist to the yaras^ 
which for the making of a rope is of very considerable 
importance ; and if for different uses it is required to 
have the yarns spun harder or softer, the ititrodttction 
Vol. XIII.— Second Series. Q q ©f 
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of larger or smaller \i'birls will prod;uce the. 
meet. It will be adviir&able to have all the whirls of one 
and the same size, that are in use at the same time, aod all 
titi^ sfiinners employed upon one wheel to liegin and end 
their threads together, and keep the same spted, as neiar 
as may be, with the person to whom the cord, wire^ or 
chain is attached^ to produce in all tiie threads the most 
i^^gtilat twist possible. By more coinplicated mafcffiuer}'^ 
tbe edit]) wire, o^ cha|h, that points out die sp^sed tor 
tii^ spinners, may be used and applied hi a diflferenf 
ifiMhietv or a distinct person may carry the cord, win?, 
or'cbath to give therm the ^eed ; but what I lay claim 
tb^ tisi my invention, is a cord, wire, or chain, or odit&r 
fil-miiteristl, connected or applied in any way with the 
2l|^illtiing*Mrheel and the spinners of the yams^ which 
iM^ to any convenient distance keep up a legdlar con- 
ifecdon betwe^ them. All the yairns being spun with 
Me twist, will make them stretch nearly alike> during^ 
the' operation of using the rope, as well as dtat of layings 
tte'tc^ ; and when the yarns are not equally twisted^ 
tiUttiV^Ytlrands are twistiilg up during the operation of 
ll^hg,- the yarns are in part untwisted again, which 
^itemlly produces the effect of giving an unequal ten- 
ajiOA to the stnmds, which defect the rope-maker gene- 
ndiy remedies (in order to make tSie strands lay well in 
die rope)v by twisting up or untwisting one or two of 
Ae4ftfdnd!^'; but if the strands tihat compose a rope hare 
an tiaeqcidl number of twists, diey cannot When applied 
ta use Oike^im equal share of the burthen. 

* Jk wiVtieSs whereof, &c. 
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J^pccificatum of the Patent granted /o John Harriott^ of 
, Wappingy . in the County of Afiddlesex^ Esquire ; for a 
new Fire JEscape^orMachjmery to be used i« Cases ^ 
^FifX, Dajl^d May 10, 180S. 

With ^ plate. 

9II to whom those preseaU tbaU cojne,,:fcfL 
Kow KNOW YE, that I the said John Harriott, pin. cmH- 
pUatice with the said pi^ms*:), . do hereby deciailBy itimt^ 
the nature of my said iiwention and the manner in fHbscik 
the same is *to be performed, is particularly defccilM^ 
ifoid ascertained in the* drprwings hereunto annexed^ .Bui 
^e following description thereof; viz. The nature .juul 
principle of this inyentioa or improvement for furimbilll; 
<the means of escaping from a house or building whoa 4Vi 
five is very simple, as shewn by the annexed drawajags 
-and the following description. The internal or chambsr 
fire-escape consists in having a fastening made of .woody 
iron, or other metal, in the nature of a small crane, .as ' 
shewn by No. 1. (Plate XII.) or in the nature of a hioge 
as seen by No. 2, to fix to die bottom, top, or sidea^f 
^xvy window, or other opening in any house or buikUng. 
At the projecting end of this fastening or fire-e8CB|^ 

> there are two holes, as seen A A in No. 1 and Na 2, 
through both of which a rope is to be reeved or paaied^ 
as shewn A A No. 1. At one end of this rope. an. eye 
is to be sjpliced or tied for the other end to pass .tbrou|^, 
which then forms a riip noose B. The rope is.toLbe 

; long enough .not only to Teach from tbe^windowto the 
eiarth when doubled, but to extend several feet more/ 

,, slanting from the building; a small line is likewise to J>e 
added C, fastened to the noose. This is all the appa- 

- ratus wanting for the chamber fire-escape (though a 
puUey and block, ^and -other things may be easily a4ded 

' if required)) fuid jnay be appU^ cnr put to • use . ia tlie 

: .•• Q q 2 ' following 
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following way ; the chamber fire-escape may be mBdi 
to ship apd unship at pleasure^ and may be shajped 
variously, and being secured to the bottom, top, or 
sides of any window or other opening, with the rope 
psissed dr reeved through both holes at the projecting 
«nd, the plain end«of the rope is to be dropped or 
thrown down to any person on the outside to take bold 
of -and to lower down the person to be rescued. Per^ 
tons to be rescued have only to slip the noose over the 
liead and shoulders, so as to draw the noose dose just 
lauder theit arms, and getting out of the window^ any 
ether peison os persons below oV reoiaining'io the room, 
baving hold of the other eud of the rope may lower them 
down in safety ; and then if men are to be rescued front 
the same floor, the noose is to be hauled up again, and 
the seune process to be repeated as often as necessary* 
The small line fastened to the noose is for the purpose^ 
of drawing the suspended person clear away from the 
pide of the building when found needful. When theve 
are several people thus to be saved, those who remain 
in the room may lower down tlie others ; those first 
down may then lower the rest, and a moderately active 
person would find no difficulty in lowering himself down, 
more especially if the small eud of the rope is again 
reeved through another hole or two, provided for the 
purpose in the sloping bar, as shewn in the drawing at 
D D, No. 1. to deaden its passage still more. 

For the external fire-escape car machine, for moving 
from house to bouse, the following description, with 
the drawing No. 3, will clearly shew the instrument, and 
how it is to be ap^ied. The drawing No. 3 shews an 
instrument on the same principle, though it may be 
variously shaped^ made of iron or other metal to be 
fixed on the end of a ]p6le of a length prooorti^oate iq 

T- •" - ... ' . . ^ 



to be used in Cases of Tire. SOt 

tlie height of houses in. the neighbourhood, so that it 
shall reach and rest upon, clftsp or take hold of any 
window cill it shall be elevated to. At the upper or pro-^ 
jecting end outwards, there are to be two holes with m 
• rope reeved or run through them, exactly the same atf 
the one described for the chamber fire-escape. One end 
of the pole is to be fitted and fastened into the socket of 
tlie fire-escape, by which the fire-escape machinery mhf 
be raised ^1 as readily a^ a ladder, furnishing a similar 
ineans of escape from without, as that of the chambet 
iire-escape from within. The lower part of the polft 
may be divided by a joint, so as to straddle and stauA 
firm, as shewn by the etching drawing of a front view of 
No. 4, of the same machine as is delineated No. 3 ; and 
these legs E E may be opened more or less by a line F. 
to heighten or lower the fire-escape at the top, to suit 
the place to wMch it is to be raised ; or two poles may 
be made to slide one up by the other, until the upper 
end having the fir^-escape can be lodged on its destineid 
situation ; or it may be made in other ways to suit pat* 
ticular situations. 

The external fire-escape, as shewn by No. 5, is on a 
different construction, formed on the principle of the 
idler or lazy tongs ; it is made of bamboo canes, or deal, 
or other wood, or metal, in slips of any even lengths^' 
according to the size and elevation intended ; five double 
lengths, or more or less, or ten pieces of eight feet long 
^ach, or any other length, ere to be bolted in pairs to- 
gether in the centre of each length. But so as to work 
easy on those bolts. The ends of each adjoining pair 
are likev^ise to be bolted together, one pair to another, 
until the five pair or other number thus boltecj together, 
lay edge-ways one over the other. TTiere most be two or 
^bre sets or rows of these bolted pairs of Nmboos, slips 
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of wockL c* cetia.". TtT»« r¥o or more «et* are oo be spr 
cured L ^i;^^-; ^ ir.y : j-^i:j.rej i;.>:ance bj bo?t4 the length 
of *c:i- ^..jwi.."- :c- T: •!:* ::^i:r cjrners or upper end a 
ca.1'.^ :.' Lcu.^z a^T he rii^zer.od. or a. siigfat platform^ 
u »»>rT- :- ::-:r >.ra^: .^' ar G, No. 3. vhlch liius forms a 
tc^ :-j bv ri^'sc 1 jp to :Le 's,iA''*w> of nvoies where peo- 
ptrj &re l: Os: reycucc, or Lolp is wacied co be sent up to 
iae coaoAberi. Trie lower or bocrom ends of the bam- 
bxis, or dlipi of wooriy or metal, arc to be txtced to and rest 
upon the hottoon of a case, fixed on faor wheels like a 
truck, to move readily to any place where wanted, until 
the platform or top \s required to be raised to any win- 
dow ; the whole of these double rows or sets of bamboos^ 
or slips of wrxid, or metal bolted together lo form one 
piece of macbiner}'! will lay down close in the case, not 
exceeding two feet in height But when a force is ap- 
plied to raise the machiner}*, it uill extend to a height not 
exr:eerliTig Uiirty feet, raising the platform or can^-as^ <yr 
netting Uy\}f either to receive any person from out of a 
wii)doWj or convey any person up to give ready aid of 
any kind. Dy raising the lower middle joint or bolt 
tiiai. secures the sets together, between three and four 
i'eei from the IxHtom of die case, tlie top will be ele^'ated 
more tlian thirty feet, a greater or lesser number of 
lengtiis giving a greater or less height. The power to 
be applied for raising the lower joint or bolts may be 
various; it may be by the common rack and pinion* 
wheel of the timber jack, or by a lever, or by a com- 
mon pulley, or by a rope round a roller worked by a 

• icjod) and pinion wheel with a winch handle^ as shewn 
in the drawing No. 5. In eidier way the raising and 
lowering of tlio platform, or canvas or netting top, is 

> performed widi the greatest celerity, by which people 
: goods mity )>c saved ; and may be ap{)lied to various 
BT good purposes. In witness whcreot^ &c. 

Specification 
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djiauion of the Patent ^granted to Wiluam CdSb, iitt 
of the Parish of Saint Martin in the Fields^ hut mw ^ 
SwitkirCs Lane J Cannon Street ^ London^ Omhoamer^ 
for a Method of making an Air Jacket and proper SImei 
for Swimmings to prevent the fatal Qmsefuences attend^ 
ing Sailors and others in Shipwreck, never heretofore 
practised. Dated March 31, 1764 *. — ^Term expv 



X O all to "^lunn these presents shall come^ &C4. 
^ow KNOW YE, that in iceibpliance witk the said pro* 
visa, I the said AyilUam Cobb do declare, that my said 
invention does consist and is to be perfocmed in maimer 
kereafter expressed \ that is to say : The jackets are 
mspde of calves^ neat^ or sheeps leather, or any thing pli- 
able that will hold air, cut in the form of a short jacket 
without sieves, with pieces sewed on the outsides and 
back bi|;ger than the insides or back to hang loose and 
boUow, to contain a sufficient quantity of air blov^ed 
ibrou^ a bag or receptacle, with a pipe fixed to it to 
convey the air into the receptacle, which receptacle is 
fastened on to one of the loose sides to convey the air 
into the loose sides and back, by means of a comjaoiuni- 
<$atiotf flpom one part of the jacket to the othen^ The' 
jacket to be battoned before, button-holes roand thtf 
likilr& to be buttoned or fastened to the waistband of thi 
llreeches. The upper strap of the receptacle to be ttut<» 
tOiM^ to the upp^r buttoa of the jacket, and the lowest 
strap to the nearest lower button it comes ta Then 

* The air-jacket deicribed ia ihti tpecification it fo timilarlo 
IKr. Daaid*! life-preieiTfcr» which the Societj of Arts, &c. have^ 
lately rewarded with their gold medal, that we h^ve heen requerted 
to puhlish it along with the account of that gentleman'i apparattifc^ 
which wiU be found in the present number. 

hold 
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liold the pipe with your teeth and blow into the recep« 
Hcle till the jacket is filled with air, stop the pipe witll 
thp corky then ase it in swimming* 

The shoes are made with pieces of wood cut in the 
farm of a sole of a i^oe, and hinges screwed on to the 
wood with joints covered with leather^ . listened on to 
common shoesy to open and shut in swimming like a 
swanks foot* 

In witness whereof^ &c« 
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Speeifieatim of the PatepS granted to Edward CoLBMAir^ 
Professor of the Vetermary College, in the Parish sf 
Saint Pancras, in the' County of Middlesex ; for cvrteai 
Improoements in the Construction and Application ifm 

' Horse-Shoe f which wiU completely prevent seoeral Dio^ 
eases to which the Feet of Horses are subject, msrt 
especially that very general Disease called Contraetiom 
of the Hoof; and is also particularly adapted for fiat or 
convex Feet for Horses of the Cavalry and for Huntings 
and for all other Purposes where the Loss of a Shoe is 
productive of great Inconvenience. 

Dated April 30, 1808. 

JL O all to whom these presents shall come^ &c« 
Now KNOW YE, that in compliance with the said proviso^ 
I the said Edward Coleman do hereby declare that my 
said invention is described in manner following ; that jui 
to say : As all cases of contracted feet in horses procei^ 
from the hoof being exposed to artificial and unnatural 
heat in the stable, or from the frog not receiving its du^ 
degree of pressure ; and as the frog of the horse when 
ahod can rarely be made parallel with the heels of the 
shoe, it was deemed very important to invent a shoe 

applicable 
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applicable to all horses feet, and which would prevent 
the contraction of the heels, although the frog was not 
in contact with the ground. And as the nails of the 
shoes are 'freqnehtiy broken, looseneJ, or altogether 
lost, and the shoe thereby prematurely removed trom 
the horse, and the horse in consequence often .ained^ 
and always rendered unfit for use until again shod ; and 
iis the inconveniences from .the loss of a shoe are at all 
times great, but particularly so in horses used tar the 
cavalry and for hunting, it appeared a great improve- 
meiit to apply a shoe which would be more firmly united 
lo the hoof than any other shoe hitherto employed, and 
therefore productive of the best effects in all feet th^t 
require much iron and^mall nails. This shoe can be 
applied with proper effect by the- most ignorant .smithy 
as the simple difference from alt other shoes consist^ 
tnerely in the inner and posterior part of both heels of 
tiie shoe being turned up so as to touch tl^ie inner and 
posterior part of'both bars, by which means the heels of 
the hoof cannot contract, or the shoe have the smallest 
degree of lateral motion* The lengtJh/of the turn up of 
the shoe is not very material, h^ it should be sufhci* 
ently long to embrace the heel of the bar, and yet not 
to touch the bottom of the cavity between the bar and 
frog. A bar-shoe may also be applied witli a similar 
projection, to press against the heels of the bars. If 
the hoof is already contracted, the heels may be mecha* 
nically expj^nded a little by a pair of farrier's tongs every 
time the horse is shod, and the shoe applied so as to 
press with more force against the bars; but under th<^se 
pirci4mptances the hoof should first be made moist by 
standing two or three hours in water, and the hctse not 
used ior a d^y ox two afterwards. In witness whereof, Ikcl 
Vqjl. XIIL — Secoi^d Series. R r Descrip" 
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Inscription of a Mortar for preparing Mercurial OintmeHK 

By J/r. James Phcbnix, of Liverpool. 

Communicated in a Letter to the Editors. 

Gentlemen, 

OEVSRAL processes for making Unguentum I/j/dra^ 
gtfri having been proposed, but which are in general 
too complicated, the annexed sketch exhibits a mortar 
for tuat purpose, which unites simplicity with dispatch. 

Fig. 6 (Plate XII.] is a front view of the mortar com-* 
plete. A is a half section of the mortar ; shewing bow 
it should be cut, with a cavity at the bottom for holding 
the mercury, which by the firiction is worked out and 
in till perfectly oxyded. B B is tlie pestle, with a wheel 
(C) in the middle, and two cross bars of iron loaded with 
lead at tLie extremities D D, to increase the rapidity of 
the movement. £, the cramp for fastening the wliole 
together. F F, two uprights to support the liandle G 
in working. G the liandle, wijth an endless screw to' 
turn tiie wheel C. 

I am, Gentlemen, yours, &c. 

James Phcekix. 



Improvements on Wheel Carriages. 

By Mr. P. Andrews. 

Communicated in a Letter to the Editors, 

With Engravings. 

Fls:. 7 (Plate XII.) is a ground plan of a waggon, or 
other four-wheeled carriage. 1 is a pole ; 2 2 are two 
split iter-bars ; 3 3 are two .chains attached to the ex- 
treouuei of both axle-trees by meant of hooks or, eyes» 

whose 



JT.JCll.Ti^.SnLJcaait0 Ssiet. 



j^.t. 









Iv 




1 ^ 


t 






i 




^.^gmitam 








H. 


L. 




m 




.'Imprffoements on Wheel Carriages. 9D7 

-whose shanks or stems pierce the axle-trees, and 2aot 
screwed tight by nuts at pleasxire ; 4 4 are tlie axle-trees; 
' ^f 69 7, 8, are the wheels. The two axle-trees rerolve on 
centre bolts in the same manner tliat the fore axle-tree 
docs in all four wheelcfi carriages ; the chains 3 3 are 6xed 
-diagonally from 5 to 7 and 6 to 8, and take oiFall the strain 
or force from the centre-bolts. I'he chains ar6 so placed, 
that the one is the whole width of the axle-trees aboi^ 
,the other, therefore do not touch each other, and the 
parts of the chains are always eomparati%'ely at rest 
•amongst themselves, consequently take ofF all frietioii. 
-As the chains take off all strain or force from the axle- 
.trees, those parts may be made much slighter, and thfe 
whole fabric of the waggon much lighter. The Wbeub 
-may be made of -any height, either to pasb tinder fhb 
waggon or to look into a nook in the side. Tbej shonlfl 
be cylindrical J and the fore axle^-tfee, if thos'e wfae^ 
pass under, should be shorter than the hind a(xle-trM 
-by the breadth of the fellies ; or if the fore wheels YotA 
into the side then that axle-tree should be so mtkAi 
wider ; by this method the wheels would have difKMMt 
tracts, and be of great scnrice to the roads, tfs th^ 
tvould cover twice their own breadth on the fellies, irtid 
operate as rollers. From the position and effiebt of thk 
chains the centre of gravity, of motion, and of dntugh^ 
is in the same ^int, consequently (if the wheals are blT 
the same height which they sliould be) the fine <k 
draught will be horizontal, and in' every possible po9i* 
tion a straight hne ; therefote such a carriage catmbt hk 
■overturned unless it should be dra\m on any bank, &e« 
\irhose elevation shall exceed forty ^vc degrees, and tiHtt 
tun m>ieh iTghter, and with less force, tfadsn any H^it 

Rr 2 carriage. 
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feaniage. It will describe a circle round a point, tixetta^ 
^finre may be turned round on its own length of ground^ 
juid in a sharper angle than any other carriage can. Either 
:end may be used as the fore end at pleasure^ by mer^ 
jahifting the pole or shafts, therefore all obstructions and 
•atoppages are avoided. This carriage is admin^y cal- 
^cailated for timber, as the line of draught is straight fcnr- 
';.^ard in aH positions ; the timber will be carried forward 
, nearly half its length in the act of turning any angle, 
therefore such timber may be turned on this carriage 
where no other can. It is also well adapted for tht con- 
veyance of siege artillery or pontoons, as in case of ne- 
.cessity (which often occurs abroad, where such carriages, 
-lie. must be long delayed, or perhaps abandoned to the 
»enemy), 'the pole or shafts may be shifted in one mi- 
4ittte, and the carriage rcdreat in safety. 
. JFig. 8 is the ground plan of an expanding axle-tree, 
adapted to various purposes iit agriculture. 1 is the 
.pole ; 2 the wheels ; 3 3 two bars of wood that cross the 
aquare frame, and extend and join to 4, which is a 
iiarrow, rake, or drill, with two joints 10, 10, which 
move both ways, so that when the carriage is in use the 
harrow, &rC. not only expands with the caniage, but will 
let its ends fail downwards, so 'as completely to embrace 
any ridge of land however convex ; also when the car- 
riage is contracted, those arms and joints will cause and 
permit the harrow to contract at the same time. 5 is a 
chain or rOpe which is attached to the square frame at 
(he point or angle next to 5, and extends under tl^e 
axle-tree to 6, where there is a ring fixed to the said 
chain or rope. 6 is another ring fixed to the point or 
an^le at 6. By fixing the horse to the ring of the rope 
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or chaki^ tke carriage will with great ea$e be prograi- 
jsively expanded for use, and kept in that state. By fixing 
Hie horse on the ring 6, the carriage will in like manner 
be contracted, and kept so. ' Any other width may lie 
had by a bar from 1 1 to 11. The square frame is com-' 
4»08ed of four pieces of wood, of such a length ^atf to jct- 
mit of an expaosioa of the int^ided width ; they «r^ 
fixed to .each other by a bolt at all the angles marked 8, 
as are the two bars marked S 5 j so that every pbint of 
contact lias a iree motion. TJie whole fram^ is fixed ta 
ih& axle-tree at 7, 7. 

By this frame^ &c. tlie carriage may be expanded oc 
contracted with ease and at pleasiure to answer any roa<]^ 
pr to cultivate any given width of ground at once going 
over. The driver is to ride, and the horses and wheels 
to go in the furrows ; thus .do much more work, and in 
a better manner, with liess injury to the soil and grain 
than by any method now in use. 

This invention may be applied to a one liorse chais^ 
taxed cart, &c. where the roads are bad, as such chaise^ 
&c« could contract or expand so as to run within or 
without the old ruts ; for which purpose the franfie might 
be made circular, which would be a more pleasing forini^ 
and as slight as possible* 

I am^ Gentlemen, 

Yours^ fcc« 
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Description rfan Apparatus to secure Persons from simf^ 
ing in WattVj or to act as a Life Preserver loken shijh^ 
'^ rcrecked. By Mr. F. C. Daniel, tf Wapping. 

With an Engraving. 

TiDm the Transactions of the Society for the Enconb 
: ragement of Ahts, MAVUFACTirRES, and Cosuf ercr. . 

The Gold Medal of the Society xtas voted io Mr. DAXin. 

for this /mention. 

A, Fig. 2 (Plate XIII.) represents the hody of the ma* 
chine, which is double throughout^ made of pliable water- 
proof leadier, large enough to admit its encircling th« 
body of the wearer, whose head is to pass betwiskt die two 
fixed straps^ B B, which rest upon the shoulders ; the 
armsof the wearer pass through the spaces on the outside 
of the straps ; one on each side, admitting the machine 
'uhd^r them to encircle the body like a targe hollow belt ^ 
the strap, C, on tlie lower part of the machine, is at« 
tached to the back of it, and by passing betwixt the 
'thighs of the wearer, and buckling at D, holds the ma- 
chine sufficiently firm to the body, without too mvLcL 
pressure under the arms. The machine being thus fixe^ 
la inHirted' with 'air by the wearer blowing in (rom his 
lungs through the cock E, a sufficient c}uanlity of air tQ 
fill the machine, whieh air is' retaiited by turning the 
stop-cock. The visvchine^ when filled with air, will dis- 
plsMce a 8U$e|ent quantity of water to prevent four per- 
sons from sinking under water. 

Mr. Daniel recommends his life preservers to be pre« 
pared as follows : viz. To select sound German horse- 
bides, and to cut a piece six feet long, and two feet 
six inches wide, free from blemish or shell ; it is first 
to be curijled, and then rendeted water-proof by Moller- 

stein's 



it^inS patCDt varoiah, of Osbcara-street, Whiteeha{>eV 
which preserves th^ leather more supple, and admits it 
tp be easier inflated than any other water-proof leather ^« 

The leather is nailed on a board, and the vanrish a|)* 
|)lied upon it ; it is then fo be passed into an oyen seve- 
lal times, the varnish being each time repeated, till the 
leather is completely covered ; it is then cut out in the 
form of a jacket, as above described, and neatly and firmly. 
Stitched ; the seams and stitches are afterwards to be 
perfectly secured by the following black elastic varnish* 

]p^. — Gum asphaltum, two pounds ; amber, half «. 
pound; gum benzoin, six ounces; linseed-oil, tw9 
pounds ; spirits of turpentine, eight pounds ;«. and lamp*, 
black, half a pound ; miited together in. an earthen vet^ 
sel with a gentle heat. 

The machine, when properly made according to the 
drawing and description, resembles a broad belt, oi: 
drcular girdle, composed of two folds of pliable lea^ 
ther attached together, and perfectly inlpervious Uk 
water. When used, the wearer introduces, his head 
and arms within the circle, the stop^cock in front, 
the two fixed straps £ £ rest one upon each should- 
der, to prevent the belt from sinking down ; the lower 
strap C, is then brought between the thighs^ and: 
buckled in front, iiriiich. prevents the machine from being 
forced back ; the machine is thea^nflated by the q>pU«t 
cation of the mouth to the stop-cock in froi^ jftnd when 
properly filled, the turning of the cock retains the air int 
th^ machine, and expands it so much as- to displace a 
quantity of water so great, as to sustain the wearer, and 
a further weight, if necessary, buoyant in the water. 



^ S«e the specification inierted in the letealb volume of the pre* 
ftcnt^fMieii page 1^. 

the 
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JTiefoOffwing Liters in Commendatwn (^ the Life Prt^ 
server have been received by Mr. DaKIEL. 

C^y of a Letter from Mr. George \Vxllers, late Sur* 
ge&n of ike AUrt Private 'Ship of War^ to;it off the 
Western Islands, 

Sir," 
I am happy in having it in my power to say^ I owe 
my life to your invaluable invention, the life preserver ; 
and the circumstances reli^tive thereto are as follow :— « 
I shipped as surgeon on board the ^lert private ship of 
tvar, niounting 18 guns, and 98 men, commanded by 
James Desormeaux, esq. belonging to Messrs. Wright 
and Birch, Walbrook. We sailed for Falmouth, April 
1805, and, after cruising five months^ on the 22d o^ 
September we unfortunately struck on a rock in the 
Western Islands, and the ship went to pieces in five 
minutes ; at that time we had eigtity-four men on board : 
I witnessed the loss of every officer, six in number, and 
tixty-four foremast men ; thirteen of the crew were 
saved, by clinging to pieces of the wreck, spars, &c. 
which drifted from the wreck ; an J I have Che happiness 
to say, by possessing one of your life preservers (though 
I cannot swim,) I was supported for some time, the sea 
Tunning mountains high, but providentially a large Por- 
tuguese boat put off to my assistance, being thei\ near 
a mile from the shore ; and I was thus saved by the 
llands of Providence, and your invention, from a watery 
jrave. 

1 beg, Sir, you will permit me to acknowledge how 
much I feel myself obliged to you ; and you are at full 
liberty to make t'lis case known for the benefit of nian<» 
kind. I am^ Sir^ your most obedient servant, 

G. H. WlLLfiRS. 

Sir, 



io secure Persons /rem sinking in Waten SIS 

Sir, 

Mr. George WillerSy late surgeoti of the Alert pri- 
vate ship of war, and whom I succeeded as a surgeon in 
Mansion House^row, Kennin^n^ in April 1 807, went^ 
as I have "been informed, again to sea some time in the 
month of July or August following. 

I have in my possession an engiigement wrote l^ Mr. 
Willers, and which I have compared with the letter sent 
to Mr. Daniel, of Wapping, by him, giving an account 
of his happy escape from drowning, by means of his 
life-preserver ; and I have no hesitation in saying, that 
the letter is in Mr. Willers^s hand- writing, so far as com« 
parison will guide me, having seen him wriie and sigH 
the engagement above mentioned. 

i have the honour to be, &c. &c. Hugh Browit. 

Copy of a Letter from John Dickenson, Esq. qf ihe 

City qf Norwich, to Mr, Daniel. 

Sir, 

I intended myself the pleasure of calling on you, and 
acquainting you personally of a singular incident, when 
the excellence of your machine^ or life*preier\*er, was 
most conspicuously manifested* 

I went from the city of Norwich, in a pleasure-boat 
that I keep for the amusement of sailing, in company-; 
with a gentleman and two ladies. As our return to 
Norwfch, in the evening, was indispensible, and ihm 
direction of the wind &voimhg us both ways, a few 
hours would effect it, the distance being only thirty 
miles; accordingly we set sail about four o'clock^ it 
being moon*light during^liie ni^t ; and fortunately pro- 
cured, in case of accident (the wind blowing hard at 
South-east) one of your life-preserven, through the in* 
terest of a friend, of a captain, tAkTl^ purchased ope 
at Newcastle. The precaution fM^d, in a short time. 

VoiL XIH.^-^ECOND 19ERIES. S s after 



3 1 * Apparaius lo secure Persons frmn sinking. 

after sailing, to have been a fortunate one indeed; On 
tacking to -efu.er Norwich river, at the extreihity of a 
broad waiter, two miles over, known by the name of 
Braydon, a sudden gust overset the boat, precipitating 
myself, companion, and two ladies, into as agitated a 
water as I have e^er seen at sea, (eiccept in hard- blow- 
ing weather}. You may judge my sitaatioa at sdeh a 
juncture. Your machine was jokingly filled as we oame 
along, to which I ascribe (though very uneiqpected by 
us) our preservation. The gentleman, whose name is 
Goring, was inexpert at swimming, and with difficulty 
kept himself up, till I reached him ; and then directing 
him to lay hold of the collar of my coat, over wiiich the 
machine was fixed, I proceeded towards tlic ladies, 
whose clothes kept them buoyant, but in a state of 
fainting when I reached them : then taking one of the 
ladies under each arm, with Mr. Goring hanging from 
the collar of the coat, the violence of the wind drifted 
us on shore upon Burgh Marshes, where llic boat had 
already been thrown, with what belonged to her. We 
got the assistance of some countrymen directl3% (after 
taking refreshment at a marsh farmer's house, where we 
procured some dry clothing for the ladies, who were 
now pretty well recovered,) and by their endeavours put>, 
the boat in sailing triin, and prosecuted our voyage to 
Norwich, which we effected by eleven o* clock that night. 
From this singular escape, on my return ttom Bir^ 
minghani, I shall be induced to inspect your warehouse, 
and procure the various prices of your inventi^on, anx- 
ious to recommend it in even sailing excursions^ , in 
which its utility h^s bceit so evidently demonstrated, 
and its use ascertained.' 

* ■ 

Your most obedient humble Servant, 

John Digkensok. 
Account 



miB.yol,^.Seam3 Saios. 




( 515 ) 



■ y 



Account of a Method of thro-wing a Bope on Shore by 
Means of a Shell fvm a Mortar on board' the Vessel in 
Distress. By Lieutenant John B£LL, of the Beyal 
Artillery. 

With Engravings. 

From the Transactions of the Society for the Encour 
ragement of Arts, Manufactures, and Commerce. 

In consequence of the Publicity rckich has lately been given 
to some similar ExperimentSy the Society have published 
the following Accoutit of a Method of relieving a Vessel in 

• distressyfor which they rewarded Lieutenant Bell icith 
Fifty Guineas^ so long back as 1792. 

OEVERAL trials were made before a Committee of 
the Society at Woolwich, on the 29th of August 179 1, 
of throwing a line on shore according to Lieutenant Bell's 
principle, which were as follow. 

Froni a boat moored about 250 yards from shore, the 
shell was thrown 150 )*ards on shore, with the rope at- 
tached ta it ; the shell was of cast-iron, filled with lead, 
it weighed 75 pounds, its diameter eight inches; the 
rope, in the trial j\'as a deep sea-line, of which 160 yards. 
weigl)ed 18 lbs. ; the angle of the mortar- from whence 
the shell was fired, was 41 degrees. By means of the 
line, Mr. Bell and another m«i worked themselves on 
shore upon his raft of casks ; there were many kinks ia 
the rope, which were with ease cleared by Mr. Bell, in 
ivhich he was much assisted bv his snatch blocks. 

The second trial was repeated in a similar maimer^ 
and with equal success, the shell falling within a few 

S s 2 yards 




Oft aL dfc aoove oiaby hj iniw of die 
voFsed ji &*TBSfU e s on shore opoa the 
"^e Qt pcvT'.ia' was imceit omcesL 
A fevrm expenaie:ic w^ made by filings finom the 
a grapnel ::i a woudea cse ; k did not 
retain xu hoUi la cbe groui^ so veil as the shell, but 
amoQgst the crevices of rzdsis, or where the Tessel is 
near shore, will be ciefiiL 

A grapnel ot this kind maj be fired firom a comiiKm 
cannoQ with aa eadlcks rope, ruBoiug m a policy or 
small block fixed thereto^ b j whidi a raft may be soc- 
eesftively drawn to and £rom the Tcssel either by the 
penoDS oo-board the Tcssel, or t^ose on shore. 

Obseroaiians made &y UeuienKmi BxXLt tfp^ throwing a 
Line on Shore in case tfm 5h^ temg sirmuted. 

1st. From the proposed constructioii .of the piece of 
ordnance, intended to throw the shot and lihe <m shore, 

I sup- 
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I suppose it will be between five and six hundred 
weight . 

The chamber is to contain one pound of powder^ anA 
the bore to admit a leaden ball of sixty pouncb or up» 
wards ; the length of range, or distance, will depend 
upon the size of the line made use of ; I suppose it wiH 
carry a deep sea-line between three and four hundxed 
yards distance, 

2d. All ships that have iron ballast, may use this* 
piece as a part of it, and then there will be only Uie 
trifling difference of casting so mudi of the ballast into 
the form of the piece ; the leaden bails may likewise be^ 
used as ballast 

3d. I am of opinion there are various ways, on-boord 
of a ship, that the mortar may be placed in a proper 
position for firing without a carriage expressly made for 
it ; it may be placed upon a coil of rope, or its tmii« 
nions rested upon coins, or any thing else, whereby the 
muzzle can be raised so high that the groove upon the 
trunnion appears vertical, as the piece in that position 
would be elevated nearly 45 degrees. 

4th. As I imagine all ships carry deep sea-Klines, on 
that account I made use of it in the experiments at 
Woolwich ; but if it sbould be thought too short for the 
distance, any other light line may be added to the 
length of it 

5th. Supposing a ship's owner to purchase puch e 
piece of ordnance with the leaden balls, and a blocks 
carriage ; I do not think the whole would amount to 
more than ten or eleven pounds' expence« 

6th. Where a ship is driving or unmanageable near 
the shore, it would be proper to have the piece loaded, 
the. line reeled upon haod-spikes or poles, aud laid upon • 

the 



t-. 



3 1 S Method of throwing a Ropc-wi Shore 

the deck ready for firing at any time it might be judged 
Decessarj. The band-spikes or poles the line i« reeled 
upon ^reiervc it in an horizontal form ; and they* are 
sot to be dr^wn out^ until the instant of firing : ia this 
tnanner the line will deliver itself freely. 

The five watisr-casks should also be prepared in readi- 
ness^ by lash iitg them togetiicr, and a seamen's chest 
fixed upon the topiof them, having part, of its ends or 
ti^ides cut out in order to let out such water asi may be 
throwu into it by th6 surf. I dare undertake to land 
with ^uch a float upon a lee-shore any urtiere upon the 
cos^t^ when it might be deemed unsafe for a boat to 
make good its lauding. 

7th. There is every reason to conclude, tliat this con- 
trivance would be'veiy useful at all ports of difficult access 
both at home and abroad, where ships are liable to strike 
ground before they enter, tlie harbour, as Shields Bar, 
and other stmilai* situations, when a line might be thrown 
OTer the ship, which might probably be the** means of 
saving both lives and property ; and moreover, if a ship, 
was driven on shore near such a place, the apparatus 
might easily be removed to afford assistance ; and the 
whole performance is so exceedingly simple, tliat -any 
person once seeing it done, would not want any farther 
instructions. JoiiN B£LL. 

Some farther Obseivatiom made by Lieutenant Bell, upofi 
the Application of the Mortars intended for throwing s 
Line on Sliorey in case of a Ship being stranded, 

1st. in trading ships, this piece would answer for 
making signals of distress, by tilling the chamber with 
powder, and well wadding it, as the report would be 
heard some miles distance at sea. 

2d. Such 
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2d. Such a gun, being accompanied vrith a few rounds 
of round and grape shot, would defend a .ship, much 
better than a longer gun, against any piratical or. other 
hostile intentions, as, from its shortness^ it would be inore . 
readily loaded and fired widi a larger charge each tiaae. 

3d. Accidents .from a gun bursting, which may arise, 
from an unskilful person loading with too great a. pro- 
portion of powder, is in this piece eflfectually guarded 
against, by the chamber being constructed to contain 
but one pound of powder, a quantity which is oply 
about one-third of the usual charge of a. cannon. . . 

4th. From the small size of such a gun and carriage 
it might be kept upon deck, without much iiiconre^- 
nience in working the ship^ in order to be ready if ne- 
cessity required; and when ^ the ship is out at sea, it. 
might then be put below. But from the number of^ 
dreadliil wrecks, which so frequently happen along the., 
coast, it certainly would be prudent to have it always v 
upon deck when withiri sight of land, and particulady 
in stormy weather. Johx Belv 

Reftrence to the Eiigrwoing of Lieutenant Bellas Method 
of' throwing a Mope on Shore from a stranded Vessel^ . 
Plate XIIL Fig. 2. 

a, represents the mortar on its carriage ; ft, the sheH 
shown within tlie mortar by dotted lines ; r, the grom- * 
met, or double rope, which connects the shell and Itnc ; 
dd^ the line to be thrown on shore, now ready wound' 
on the poles or handspikes, pp^ and which are to' be" 
withdrawn when the mortar is fired. 

Fig. 3 is a separate view of the shell, with the grotti* 

met and end of the line attached thereto, -explained by 

the same letters. 

Fig. 
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Fig. 4 shews aoodier i u i ctk a i , suggested instead of 
a. shdly end to be fired firoai a connon caoooDy in 
friudi ^ is an iron pin ; fj an iroo collar and rope slid-^ 
ing wpfMk it ; ^y an iron ring which tnms upon two pins* 
in the ooUar; k is the gronunet or doable rope at* 
tached to the ring, to which the line to be thrown oa 
shore is &stened. This plan mar be nsed where peofde 
are on sbcxey to assist when a line is thrown. 

Rg. 5 shews a grapnel which may abo be fired firooi 
a common cannon ; the collar slides along it in the mne 
manner as that in Fig. 4, to allow the head of the pin ta 
go down to the wadding within the cannon ; t ^ are two 
pns on whidi the ring k is moreahle ; 4 ^he bh>ck or 
pulley fiistened to the ring ; m^ the endless or «loii&]e 
tine running tbrongfa it. 

This method may be used with great ad^antage^ where 
aship is stranded near the diore ; bnt where a mortar is 
on board, the nse of the shell and line is the most certain. 

Fig. 6 shews the method of forming a rtft, by ]ash«^ 
ing tc^ther with ropes fi\'e empty water-casks belong* 
ing to die ship. 

Fig. 7 represents the raft ready fi>r use ; the appa- 
ratus n to hold the person upon it, is made firom a sea- 
man's chest with holes cut in the sides of it, to allow the 
person within it firmer hold^ and to let out the water 
that may be thrown into it from the waves; 9q are two 
pulleys attached to the ends of the chest, and through 
which the line is to run ; the raft is to be ballasted un*^ 
dcrtieath, to prevent it from upsetting. 

The whole apparatus is so arranged as to be incdbsed 
in a small box, as may be seen by a reference to that in 
the Society's possession. 
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On tie Use of Tar for CkHle smiled Ay eiUing Omt^^ 
a)id on Opium and other Preparations from Poppies^ 

Bx/ Major Spencer Cochbane, ifMutrfield House^ neat 

Haddington^ North Britain. 

From the Transactions of tbe Society for the £ncou* 
ragement of Arti^ Manufactures, and Coauierce. 

V^'OWS are frequently seized with violeat s^elUjags 
from having been imprudently allowed to eat clovwr 
when wet A gentleman recommended to lae^ z^ » 
cure,, an egg-shell full of tar^ immediately to be put 
down the creature^s throat in two instances of my oira 
•cattle I found it had the effect of laying the sweUin^ ia 
^ few minutes. A neighbour of mine whose cow was 
supposed could not live five ipinutes, was, on appUcac 
t^on of the tar^ unexpectedly recoveredi to the gneat 
joy of the poor man. 

After I commenced farmer, I unfortunately lost fi>t^ 
lunrses^ hy a disorder, very frequent in thjs couAtiy, 
called tha bat^ or gripes ; some of them died in a fym 
hours, and none of thew were ill qpre than two dayf • 
For some years past I have given my h<^ses in fwk cases 
a table-spoonful of tincture of opium, or liquid lauda- 
num, and have since lost none. Jf the first dQse giyen 
in sane liquid does not allay the violent paia and ^w^- 
ing, I administer a second spoonful, which. I haye 
hitherto, in ^ cases, found to have the deseed ^ect^ 
and generally in a very diort time. 

If I find the horse very hot and feverish, and siyreat- 
ing profusely, as is usually the case in this disease, I 
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order him to be bled plentifully, and an ounce or more 
of nitre to be mixed, and administered with the lauda- 
num, keeping the horse wariii, and letting him be well 
jrubbed round the belly. 

A very considerable farmer near me^ who has had a 
medical educationi told me, a few days ago, that he - 
had not lost a horse since he gave them laudanum. 

Ten days ago I was equally fortunate in a trial of it 

on one of my sheep, which, half an hour after beiQ|^ 

washed with the rest of the flock, was taken so extremely 

ill, and swelled so much, that my herdsman supposed 

she could not live, having lost some of his own, which 

had apparently been in the ^ame state. I immediately 

ordered half a handful of common salt to he dissolved in 

half an English piat of warm water, into which I put 

sixty drops of the laudanum, and poured it with diffi* 

cul^ down the animal's throat, which seemed nearly 

dead. For the first five minutes I had solittle hopes of 

the sheep's recovery, that I ordered the man to get his 

knife ready to cut her throat ; whilst he sharpened the 

instrument for such purpose, he observed the animal to 

move its jaw to a proper position-, which had previously 

been much distorted ; tlie eyes then began to quicken, 

and apparently to become at ease. In half an hour 

afterwards the sheep got on her legs, and remained 

standing for some time ; a plentiful evacuation sdon took 

place, the dwelling subsided, she continued to recover, 

and in a few hours from the first attack began to eat and 

do well. 

My intent in these communications is to render .gene- 
rally public what I have found so very beneficial. At 
this time, when horses and cattle are so extremely high . 

in 
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in price, every thing that can tend to preserve dieif 
lives, should be made known and put to trial. 



I formerly noticed to you, that I had tried on a small - 
scale, for several years,* the culture of white poppies to^ 
prepare opium from them, and an extract or syrup of 
poppies ; that I had raised a sufficient supply for myself 
and friends, and that my extract was efqual in effect to 
any prepared from foreign opium. I recommend the- 
poppy seeds to be sown in March, in drills. 

Besides the advantages from the p6ppy heads as a'^ 
medicine, the seeds yield a valuable oil. Two poundji'- 
of the seeds furnish by expression seven ounces of .a pure 
bland oil, useful for portrait painting and .other pur*- 
po^es. It has been proved in Holland to be' equal in* 
quality to fine sallad or olive oil, and it would probabljT 
be advantageous to propagate largely so valuable * 
plant. 

• « 

Since my former communication I have had frequent 
opportunities of being fully convinced of the efficacy of 
laudanum, when applied in proper time^ fpr the cur« 
of the cholic in horses. When inflammafion has takea 
place, which sometimes comes on very rapidly^ its ap* 
plication will be too late. A few days since two of my 
draught horses were^taken ill, one in the morning, the 
other in the evening. I believe the disorder originated 
f^om their having been allowed to drink too much water 
when warm. By using the laudanum iu the manner I 
have recommended they both recovered| snd wej;e at 
their work again fidthin twenty-four hours, t gj^vr the 

T t 2 ptppy, 
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poppy, extract the opium from the heads^ infuse it in 
spirits or brandy agreeably tp the prescription in the 
Dispensatory, and thus prepare the laudanum myself, 
instead of purchasing it at the apothecary*s. I consider 
nty (^ium to be pure and unadulterated, and of course 
stronger, and more eiEcacious. 

I have cured many persons of colds and coughs c^ 
long standing, by the following preparation or symp. 

Take half a pound of the heads of the lai^ white 
p<^y without any of the seeds, the heads just ripe and 
moderately dried, put them into three quarts of boiling 
water, let them boil gently, till the liquor is reduced to 
one quart, squeeze the poppies well in a cloth to strain 
out the liquor, boil the liquor again slowly to one pint 
and strain it, then add to it a pint of white wine vinegar, 
and one pound of raw sugar, let them boil gently tpthe 
coDBistence of a syrup, then add thereto spirit or elixir 
of vitriol to make it gratefully acid. The doee I have 
recommended for adults is one or two tea-spoonfuls, but 
never exceeding three, on going to bed. If the cough 
continues violent, two more may be taken the following 
Iftoming. One dose sometimes cures, two generally, 
and I have never had occasion to employ it more than 
tbrice. For young children one tea-spoonful is suffi- 
cient. 

I recommended the use of this medicine to a surgeon 
in Haddington, and he told me it answered beyond bi$ 
^pectation. 
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An Jccount of ihe Method of cidtivating the Ameriam 
Cyfl^iAcrn/ (Vacciuium Macrocarpum), at Spring Grovc^ 

By the liigJu Hofi. Sir Joseph Banks, B&rL 

a: b. p. r. s. Uc. 

From the Transactions of the Horticultural 

Society of London. 

.J. HE American Cranberry, the vaccinium macrocar' 
pum, has for some years been cultivated with success at 
Spring (rrcvfj and as tlie fruit of it is now become aa 
object of some importance in the economy of the family^ 
a short account of the management of this unimproved 
plant will, it is to be hoped, prove acceptable to the 
^Members of this useful Society, aud not uninterestin|^ 
to the public at large. 

For tlie better understanding the intended communi- 
cation it is necessary to premise, that a spring rises la 
ft small grove within the precincts of Spring Grove, 
whidi is no doubt the origin of the name ; this spring is 
carried in leaden pipes into the liouse, to which it df- 
fords an ample supply ; the waste water is suffered to 
run through a small basin and a pond in the pleasure . 
ground, before it escapes to Smallbury Green ; to this 
constant supply of fresh water, tiioagh it is very small, 
the great luxurkncy with which water plants of dl kinds 
suitable to this climate, succeed in the pond, is no 
doubt in some degree to be attributed. 

In the middle of the basin, a small idbind has been 
formed, by supporting a boic of oak iipon posts driven 
into the bottom ; in die -centre of this pond, the waste 
water which used before to issue through a fountain, is 

suffered 
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suffered to flow in the form of a spring, vrhich rising 
into a large shell of the chama gigas, perforated for tbc 
purpose^ imitates very well a natural spring, and gives 
in hot weather an appearance of freshness and coolness^ 
very pleasant to those who walk in the garden. 

The oak box, which constitutes this artificial island, 
is circular^ 22 feet in diameter, and 13 inches deep; 
the bottom is 5 inches under the surface of the water, 
and bored through with many holes ; on this a layer of 
stones and rubbish was first placed, and upon that a 
covering of bog eartli, brought 'from Houtislow Heathy 
which together are 5 inches below and 7 inches above 
the surface of die water of the basin ; in this bed of 
black mould, a variety of curious bog giants were placed 
about 7 years ago, which flourished in an unusual de- 
gree, among these was the vacciniunij which flowered 
and ripened its fruit tlie first year. 

In the autumn of the second year it again produced a 
plentiful crop, aod soon after began to send out runners 
somewhat resembling those of a strawberry y but longer 
and radier less inclined to take root while young ; they 
did however take root in the winter, and early in the 
spring threw out upright branches ] inches and a foot 
long, on which the flowers and fruits were chiefly 
placed ; the produce was this year gathered, and found 
to be high flavoured berries, very superior to those im- 

• 

ported, which have in general been gathered unripe, 
and ^ave become vapid and almost tasteless by long 
soaking in the water in which they are packed for car- 
riage. 

It was now determined to consider the American cran- 
berry as an article of kitchen garden culture, and to 
give up the whole of the island to it, which in a few 

yean 
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years it entirely covered by its own runnerSf withoot 
any fresh plants being put in, and this bed, with the 
addition of some banging boxes receding firom the oea« 
tre to the sides, produced, in the year 1806, 23 botdet 
of very fine p^anbcrrivs. 

In the yeaf 1805, a bed was made on the side of the 
.«pond 20 feet long and 5| feet broad, by a few stakes 
xlriven into the bottom parallel to the side, and lined 
with old boards ; the bottom of this was filled up with 
atones and rubbish, and on these a bed of black mould, 
■^ inches above and 7 inches below the usual sur&oe of 
the water, was laid : this was* planted with cranberry, 
plants, many of them having been rooted in a hot*be(^ 
in which they throve most vigorously. . In this autumn^ 
.1807, the bed produced a crop which, added to that of 
the island, afforded a supply for the family, of 5 dozen 
bottles of cranberries besides a small basket reserved 
for present use. The total contents of the two cran- 
berry beds, is 326 square feet; the quantity of land 
employed for raising strawberries at Spring Grove^ is, 
after tlie divisions between the beds have been deducted, 
5645 square feet ; the beds necessary to give a sufficient 
supply of cranberries for the family, did not therefore 
occupy quite one-eighth of the space allotted to straw^ 
berries. 

The Society will, I hope, forgive this detail of the 
origin and progress of tliis kind of cultivation : success* 
ful as it has been, it must still be considered in its in« 
fancy, and not sufficiently established to s^ord general 
^ rules for the regulation of a gardener's proceedings : it 
originated entirely in a fortunate accident, the history 
of which, will, it is hoped, give an adequateidea of the 
metliod now practised, and at the same time bear testi- 

' roony 



3 2S On giving Intensity cf Pi'euure 

tnony in fai-our of the opinion, that more benefit faa 
been derived in the advancement of Horticultural know- 
ledge, by pursuing the bints which Nature continually 
gives, than from the effects of abstract reasoning and 
origiiuil invention. 

It is^ remarkable that, during the seven years these 
£ratib€rries have been cuhivated at Spring Groiey^M 
circumstance lias arisen, from tlie variety of seasonsi^ 
from blight, or any other circumstance, that has dimi- 
nished the quantity of a full crop; the flowers hare 
issued out of their buds, in abundance, in their due 
season, and fewer of them have been abortive, than is 
general is the case in other plants. The fruit has gra- 
dually swelled and duly ripened without being subject 
to the attack of any vermin, or to injuries of any kind 
from the excesses of heat or cold, or from those of wet- 
ness or of drought. 



Observations on the Means of giving to tht Jl'/ieels of heavy 
Carriages the san^e Intensity of Pressure 'on the Surface 
of Roads ; and a Statement of the Advantages that 
would result therefrom. 

By Alexander Cumming, Esquire^ (f Pentomme. 

(From the Appendix to the Reports of the Committee 
of the House of Commons on the Highways of the 
Kingdom.) 

1. Admitting that the cylindrical wheel was uni- 
versally adopted, it becomes of the greatest importance 
that the breadth of the wheels be adjusted to the weight 
of the load ; so tliat the track or impression of tl^ u^heds 
•f every carriage shall be of the same depth, and that 

the 
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the wbesb pf each carriage may reciprocally roll in or 
upon the tracks of each other without damage ; but thki 
oa the contrary each aobsequent wheel shMi add to iHn^ 
kBproYemeat of the preceding, and render /tlie track 
taore perfect than before* 

2. There sq^pears to have been a great ovei^ight in 
tbe regulations of the iStb of Geo. III. in tlus respect. 
The weight of the loaded waggon being divided int6 
four, and each wheel supposed to bear an equi4 sb&re, 
tbe total pressure of the wheels on the road appelun \6 
have been taken as the effective power of the wheel to 
act and make an impression on tbe surEace ; and 790 other 
criterion of the intensity of that power to cut tbe sur^ 
iace, or to make an impression or rut was assumed ; do 

* 

notice appears to have been taken of the proportion 
which the breadth erf* the wheel had to the weight thatt it 
austained ; nor of tbe intensity of the action of the sittne 
wetgljit on wbeeb of different breadths. 

9* By this manner of estimating the effective power, 
or tbe intensity of the force, with which the wheel com* 
presses the surface which it . rolls, one should be led to 
many erroneous conclusions ; the intensity of the pres- 
sure of the wheel would always be supposed to depend 
wholly on tbe weight of the load, whatever might be the 
^ breadth of tbe wheel \ and by that rule, the intensity of 
• action of the 16-inch wheel with tlie load of eight ton 
would be to tbe intensity of the wheel of three inches, 
^d the load of 3f ton, as 4,480 to 1,960; and this 
would seem a pretty fair proportion between the height 
of tbe load and the breadth of the wheals, at least' it is 
so fair in appearance, that the heaviest load has the 
greatest intensity. 

Vol. XIII. —Second Series. U u 4. No- 
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4. Nothing can be more cert^ than that increasing 
the breadth of the Wheel difiuses the pressure on a larger 
surface, and diminishes. the intensity of that pressure on 
every inch of the surface that b rolled ; let us then ex* 
amine and compare the intensity of pressure of the 16* 
inch wheel, and the three-inch wheels with the loads as 
bef jre, making allowance for the breadth of each of the 
wheels ; and the intensity of the pressure on every inch 
tbat^is rolled by the 1 6-inch wheel with the load of eight 
ton, will be equalonly to the^dead weight of 280 lb. The 
Intensity of the pressure of the three-inch wheel with 
the load of 3| ton is equal to 653 lb., which is consider- 
ably more than twice the intensity of the pressure with 
the 16-inch wheeL. . This shews how little attention has 
•been paid to the real advantages of the broad wheel, and 
.the disadvantages of the narrow ; and proves the neces- 
•sity of such new regulations, as shall render the inten- 
sity of the pressure of all wheels, and with different 
loads, on the surface of the roads, equal to each other, 
so that every wheel shall make an impression or ti*ack of 
the same depth. 

5. Trie following table is according to the 13th of 
Geo. III. . The three first columns give the breadth of 
the wheels, the weight of the load, and the number of 
horses, as stated in that Act ; the fourth column gives 
the weight dravvn by each horse*; the fifth gives- the 
. weight on each wheel, or the total pressure, whatever 
be the breadth of the wheel ; and the sixth column gives 
the pressure on every inch of the breadth of the wheel, 
or the true intensity of the pressure on the surface of the 
road, according to the breadth of each wheel. 
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Breadth 
ofthe Wheclj. 



16 Inches* 
9 do. rolling 1 6 
9 do. rolling 9 
6 do. rolling 1 1 
6 do. rolling 6 
3 do. rolling 3 



Weight 
uf the 
Load. 



8 ton. 
6} too. 
6 ton. 
5i ton. 
4^ ton. 
3j ton. 



The 

Nuiaber 

of Horses. 



10 
8 . 
8 
6 
6 
4 



Weight I 
drawn bv 
CDCb Horse 



IGcwt. 
16do.4Slb. 

15 do. 
18do.37ib. 

1 6 do. 

17 do. 56lb. 



WcJJTfet 

oa each 
Wheel 



40 cwt. 
32 cwt. 
30 cwt 
27icwt. 
225 cwt. 

nicwt. 



Pressure 

on every 

Inch. 



280 lb. 
4041b. 
3731b. 
513 lb. 
420 lb. 
653 lb. 



7. It appears by this table that no regular proportion 
has been observed between the breadth of the wheetii» 
the weight of the load and the number of horses ; in the 
fifth column the sum of the pressure on the wheel de- 
creases pretty gradually as the wheels become narrower ; 
but in the sixth column, where the breadth ofthe wheel 
is taken into the account, the iiltensiity of the pressure 
on every inch of thd surface that is rolled, is increased 
as the wheels become narrower, which seems contrai^ 
to all reason* I 

8. With the nine-inch and the six^nch wheels, when 
they roll a double surface, the weight ofthe load id <con* 
siderably increased, although the resistance to tihe pro* ' 
gress of the wheels, and die labour of the cattle, with 
the same load, is increased by rolling the double surface. 

9. If the roads be in good order, the double rolling is 
of no use ; if they be soft and compressible, the resist* 
ance becomes greater, as the surface that is rolled it 
broader ; and it is generally supposed, that the resist* 
ance in rolling the double surface is the same as with the 
single ; but it ought to be remembered that with th# 
single surface the iiind wheels run in the paved track of 

' Utt 8 the 
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the front wheels^ but with the"" double surfmce every 
wheel hak to oompreM and level its own track. 

10. It is much better to increase the breadth of, the 
cylindfical wheels, than to make the front and hmd 
wheels of the same carriage to roll doable sur&ces ; tho 
intensity of pressure on the surface of the road is dimi- 
nished by increasing the bi'eadth of the wheels, but not 
t)y rolling a double surface* 

1 1. llie advantages of rendering the intensity of the 
pressure of the wheels of all caniages as nearly equal as 
foay be practicable, would be of the next greatest im- 
portance to the introduction of the cylindrical wheeL 

12. L^t us suppose a three inch wheel under a load 
pf 3^ ton running in the track made by a 16-inch viiieel 
mtb the load of ei^t ton y the intensity oi the narrow 
wheel 650 lb. ; that of the broad wheel, Jlu whose track 
it runs, is only 280 lbs. ; the naitow wheel will therefore 
cut up- the bottom of the broad track, and meet with 
VAttch more reustance, than if it made no such imprea- 
sion ; tlie resistance to the next wheel that follows in 
the same path is increased by the breaking up of the 
path ; and the smooth surface of the broad track being 
cut open, it admits water, and introduces all the bad 
.•effects of wet seasons and subsequent hard frosts ; all 
which evils might be avoided by having the intensity of 
;the pressure of the narrow wheels only equal . to, or 
.something less than, that of the broad wheel ; the nar- 
:row wheel would in that case roll with great facility in 
4he path of the broad wheel, without making any im- 
j^ression, or in any respect damaging the track in which 
•it runs. 

13. And if all wheels were made of as equal intensity 
.#% circumstances, will permit, they would mutually roll 

in 
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im Che tracks of each other, withoBt any other efSect thaa 
each repairing the path of any accidental damage whidi 
it niay have received since the last wheel panted, the 
voad will become more and more consolidated, its sur- 
thci^ more close and impervious .to water ; thei« will \t^ 
aio dragging or griadtug of conical wheek^ no means «f 
^converting the hest material into dust in summer, 'or 
into sludge in winter; there will then remain no* aether 
cause of ifaimage to the roads except the pedestrian ex* 
^rtion^f cattle. 

14, The intensity of ttie pressure of the wheels flsay 
lie regulated by maintaining a regular proportion Jbe- 
-anreen the weight of the load and the breadth of the 
.wefaeels ; it is nevertheless adviseable to take the number 

. of cattle into the account, and Jby that means it woulA 
.^eem that the intensity of the pressure might be pre- 
served sufficiently equal with the cylindrical wheels^ 
without the controid of the weighing-engine, by observ- 
ing a regular proportion between the number of bcMrses 
and the breadth of the wheels. 

15. The following table, therefore, is so constrneteA 
^ to give a regular proportion between the number of 

horses, the breadth of the wheels^ and the w^eight of the 

1 load,; and as two horses are the fevi-est that can be em-. 

ployed m a four-wheeled waggon, we begin with ihat 

liumbec, and proceed regularly to eight; and taking the 

4iv€rage of the weight "drawn by each horse^ according 

.to the Act of the iSth of Geo. III. we find it 16 cwt.^ 

.And assuming that as the weight to be drawn bf each 

•iionMS, according to the new regulation also, the weight 

• of the load is thus determined by tlie number of horses^ 

.-allowing 16 cwt. to each ; and the breadth of wfaedl 

that is allowed to eacli iiorse is determined by the aiifi- 

* . . teejQe 
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2S«."Biit witfathe cylindrical wbee( there b oodrai^- 
png. «t ihb rimy no grinding or ptrireriiii^, no 
ance bvt what arises from the comprewng sod 
dating the nuiteriob ; all the additional weight of the 
load increases the coraprctnve force on the saaae exteiia 
ef mrfiacei and hnprorea the road on which it rolb ; -aynd 
aMxmgh the labour of the cattle most be ijicreaaed tbe 
lirst time of rolling a new tracks in pr opor ti on a» tiie 
load ia hcarier and the impression deeper, the oonaoii* 
dbdoo become more perfect, and the improvement 
■nre permanent, and the road, instead of being da- 
■Bged by iacreasing the weight of the bad with the cy« 
Indricat wheels, is improired by it 

94. Where then is the use oi the wdghiog engioc^ 
liriih the cylindrieal ^irfaeels ?«-*It is not easy to divest the 
aund of imprcssiom that hiwe already been made, and 
eu afi r ia cd by long experience, h in rery natiuml tag 
the waggoner to say, ^ If adding to the wright of the 
load and to the breadth of the wheel, have heretofore 
ken fetind by experience to be unfiivourable to tha 
loads, how happens it they should now become adraa- 
lageous.^ 

25. The ans^ver is simple and easy : tlie hynd whtA 
Ibmnerly used were conical ; and all the properties diat 
arise from the conical shape are the most uufiivouraUe 
fo the roads that 6an be conceived ; and so sensibly did 
the proprietors of broad-wlieel waggons feel the bad 
effects of these broad wheels, that they have tried to 
avoid them, by narrowing the bearing of the 
conceiving tliat tlie only means of avoiding bxi evil 
ivas increased with the breadth of the wheel, was;, br 
reducing that breadth; and this introduced the convex 
sole, and the narrow middle tire, and with them all the 

destnictiTe 
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destructive effects of narrow wheels carrying monstrous 
loads ; under all which circun^stances the nature of the 
conical shape left them only the choice of two great 
evils, those that are inseparable from the conical shape, 
and those that are peculiar to the narrow wheels, each 
of which are increased by adding to the weight of the 
load. 

26. But evCry property of the cylindrical shape is of 
the most fisivourable nature possible to the roads, and to 
the labour of the cattle ; and the additional pressure 
that was so destructive to the roads with the conical 
wheels is in an equal degree favourable with the cylin* 
drical wheel; and if a discretiouary liberty be given of 
loading every waggon that has its cylindrical wheels of a 
breadth proportioned to the mmiber of horses^ no dis* 
advantage will arise to the roads from any weight which 
that number of horses can draw. 

■ ■ ■ ■ ' ^SB^SSKSSSA 

On Oxalic Acid. 
By Thomas Thomson, M. D. F. A S. Ed. 

Communicated hy Charles Hatchett, Esq. F. Jt. S. 

From the Philosophical Transactions of the Royal 

Society of London. 

v/XALIC acid, from the united testimony of Ehrfaart, 
Hermbstadt, and Westrumb, appears to have been dis- 
covered by Scheele ; but it is to Bergman that we are 
indebted for the first account of its properties. He pub* 
fished his dissertation on it in 1776, and since that time 
rery little has been added to the facts contained in .hiM 
TiCluable treatise. . Chemists have chiefly directed their 
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attentioo to the formation of that acid, and mnch cunoiis 
and important information has resulted from the expcri* 
meuts of Hermbstadty Westramb^ BerthoUet, Foorcrajy 
and Vanquelin, &c. but the properties of the add itself 
have been rather neglecrted. My object in the fo]lcMrui|r 
pages is not to give a complete history of the propeiues 
of oxalic acid, but merely to state the result of a aet of 
experiments, undertaker! with the view of asceitaining 
different particulars respecting it, which I conceived to 
be of importance* 

L JValer of Crystallisation. 

Oxalic acid is usually obtained in transparent prisoui- 
tic crystals more or less regular ; these crystals r^ntmin 
a portion of water, for ^en moderately healed they 
effloresce, and lose a part of their weight, which they 
afterwards recover when left exposed in a moiat place. 
When cautiously heated on a sand-bath they fall to pow« 
der, and loose about a third of their weight But as 
the acid is itself volatile, it is not probable that the 
whole of this loss is water. To ascertain the quantity of 
water contained in these crystals I bad recourse to the 
following method. 

1. Seventy grains of crystallised oxalic acid were dis* 
solved in 600 grains of water, constituting a solution 
which weighed 670 grains. 

Fifty grains of pure carbonate of lime, in the. state of 
calcareous spar, were dissolved in muriatic acid; this 
solution was evaporated to dryness to get rid of the ex- 
eeas of acid, and the residue redissolved in water. 
' Into this muriate of lime the solution of oxahc acid 
was dropped by little and little as long as any precipi* 

tale 
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tale fell, ^and the oxalate of Kmc thus (brmed wsis sepa* 
rated by the fiher. Pure oxalic acid is not capable. of 
precipitating the whole lime from solution of muriate of 
lime, the muriatic acid evolved being always sufficient 
to retain the last portions in solution. 

It was necessary to get rid of this excess of acid ; th^ 
method which appeared the least excelptionable was te 
saturate the muriatic acid with ammonia ; accordingly, 
when tlie oxalic acid ceased to occasion any farther pre- 
cipitate, I cautiously added pure ammonia, till the li« 
quid ceased to produce any effect upon vegetable blues. 
A copious additional precipitate of oxalate of lime was 
thus obtained. Oxalic acid was now added again as 
l^ng as it rendered the liquid muddy. By thus alter- 
nately having recourse to the acid solution, and to am- 
monia, and by adding both with great caution to avoid 
any excess, I succeeded in separating the whole of the 
lime without uakig any sensible excess of oxalic acid. 

558 grains of the acid solution were employed, a 
quantity Which jx^ equivalent to 5S.3 grains of the crystal^ 
Used aeid. 

2. The oxalate of lime, after being well washed and 
drained, and exposed for a week to the open air, at a 
temperature of* about 60^, weighed 76 grains ; but upon 
being left or the sand bath for some hours in a tempera- 
ture between 200^ and 300°, its weight was reduced to 
72 -grains. 

3. These 72 grains of dry oxalate of lime were put into 
an open platinum crucible, and-gradually heated to red-* 
ness. By these means they were reduced to 49.5 grains, 
which proved to be carbonate of lime. The crucible 
was now exposed to a violent heat iu a forge. Nothing 
remained but a quantity of pure lime weighing 27 grains. 

Xx 2 4. From 
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4. From this e^eriment we learn, thikt 72 grains oC 
dry oxalate of lime contain 27 grains of lime. Of con- 
sequence, the oxalic acid in this compound must be ,45 
grains. But the weight of crystallised oxalic acid ac- 
tually used was 58.3 grains, a quantity which exceeds 
the whole acid in the oxalate by 13.3 grains. These 
^3.3 grains are the amount of the water of crystallisa- 
tion, which either did not unite with the salt, or was 
driven off by the subsequent exposure to heat* Hence 
crystallised o:3(alic acid is composed of 

Real acid 45. 

Water .,. 13.3 ' 

58.3 
Now this is equivalent to 

Real acid 77 

Water ..23 



.100 
So that the crystals of oxalic acid contain very nearly 
the fourth part of their weight of water *. 

II. Athi' 

* Vauquelin in a late disserlation on cinchona, marked with that 
profound skill wliich characterizes all the productions of this illustri- 
ous chemist^ has mentioned incidentally, that the crystals of oxalie 
acid contain about half their weight of water. He dissolved 100 
parts of cinchonate of lime in water, and precipitated by means of 
oxalic acid ; 22 parts of crytallisod oxalic acid were necessary ; and 
the oi:alate of lime formed weighed 27 grains. From this experi- 
ment he draws the conclusion which I have stated, (Sec Ann. de Chim. 
lix. 164.) But this ingenious chemist does not seeqi to have beea 
aware of the real comjiosition of oxalate of lime ;/ 27 grains of that 
salt are composed ver\ nearly of 10 grains of lime and 17 grains of 
acid. But the weight of the crystals used by Vauquelin was 22 ; the 
differencr, 5, is obviously the water of cr}'stallisation in 22 graiiis of 
the crystals, l^u^ if 22 grains contain 5 of wat^» it is obriotts* tluft 

100 



On -Qxalic Acid^ 341 

^ II. Alkaline and Earthy Oxalates. 

1, The preceding experiment gives us likewise tbe 
composition of oxalate of lime. This salt, when merely 
dried in the open air, still retains a portion of water 
which may be driven off by artificial heat It is neces- 
sary to know that it parts with this water with consider- 
able difficulty, so that a long exposure on the sand or 
steam bath, is necessary to get it thoroughly dry. It 
afterwards imbibes a little water if it be left in a moist 
place. Well dried oxalate we have seen is a compound 
•f 

Acid 45 or per cent. 62.5 acid. 

Base -27 37.5 base. 



72 100 

Though the oxalate of lime dried spoutaneouslj can 
scarcely be considered as always in the same state^ vet 
as the difference in the portion of water which it retains 
is not great, provided it be dried slowly in the tem}>cr- 
ature of 60*^, and in a dry place, it may be worth wliiJe 
to state its composition. It is as follows : 

Acid 45 or per cent 59.2 acid. 

Base 27 * 35.5 base. 

Water 4 5.3 water. 



76 100.0 

When rapidly dried, as by pressing it between the 
folds of filtering paper, it is apt to concrete into har4 
lumps, which retain more moisture. In this state f 
have sometimes seen it retain 10 per cent, of watcT after 
it appeared drjv 

100 contain very nearly 23. So thai bis «;xperimcnt in rej.Iitj coin- 
cide with mine. 

Ber^manii ' 
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ing soluble superaxdates with this acid ; but I hftre tiot 
tried the experiment These oxalates, as ireH as oxalate 
of lime, are partially soluble in the strong acids. ' 

4. Oxalate of magnesia is a soft white powder, bear- 
ing a considerable resemblance to oxalate of lime. It is 
tasteless, and not sensibly soluble in water ; yet when 
oxalate of ammonia is mixed with sulphate of magnesia, 
no precipitate falls ; but if the solution be heated and 
concentrated sufficiently, or if it be evaporated to dry- 
ness, and redissolved in water, in both cases the. oxalate 
of magnesia separates in the state of an insoluble 
powder. 

5. Oxalate of potash readily crystallises in flat rhom- 
boids, commonly terminated by dihedral summits. The 
lateral edges of the prism are usually bevelled. Ilier 
taste of this salt is cooling and bitter. At the tempera- 
ture of QO^ it dissolves in thrice its weight of water. 
When dried on the sand-bath, and afterwards exposed 
in a damp place, it absorbs a little moisture from the 
atmosphere. 

This salt combines with an excess of acid, and forms ' 
a superoxalate, long known by the name of salt ofsorreL 
It is very sparingly soluble in water, though more so 
than tartar. It occurs hi commerce in beautiful four-sided 
prisms attached to each other. The acid contained in 
this salt is very nearly double half what is contained in 
oxalate of potash. Suppose 100 parts of potash ; if the 
weight of acid necessary to convert this quantity into 
oxalate be x, then 2 x will convert it into superoxalate. 

6. Oxalate of soda readily crystallises. Its taste is 
nearly the same as that of oxalate of potash. When 
heated, it falls to powder, and loses the whole of its 
^s-ater of crystalUsation. Soda is said to be capable of 

combining: 
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combining with an excess of ftdd, and of ibming a 
sijlperoxalate. I have not tried the experiment. 

7. Oxalate of ammonia is the most important of all 
the oxalates, being very much employed by chemists 
to detect the presence of lime^ and to separate it -from 
solutions. It crystalUses in long transparent prisms^ 
rhomboidal, and terminated by dihedral summits. The 
lateral edges are often truncated, so as to make the 
prism 6 or 8-sided. Sometimes the original faces of the 
prism are nearly effaced. 

The taste of this salt is bitter and unpleasant, some- 
what like that of sal ammoniac. At the temperature of 
60<>, 1000 grains of water dissolve only 45 grains of thii^ 
salt Hence, 1000 grains of saturated solution of oxalate 
of ammonia contain only 43.2 grains of this salt. The 
specific gravity of this solution is 1.0186. As it may 
be Useful to know the weight of this salt contained in 
solutions of different ^ecific gravities, I have thought it 
worth while to construct the following table : 



Weight of Oxml«t€ 
ofAmflKmiaiiilOO 
parts of the tola 
tkm. 



«Mi 



4.32 

4. 

3.5 

3. 

S.5 

2. 



>i| !■ * 



iirm*m 



Specific gra- 
vHy of th<' 
tolvtkm at 
60*. 

1.0186 
1.0179 
1.0160 
1.0142 
1.0120 
0.0095 



*i> 



Weight of OxalaU' 
of AmmooiaiiilOC 
parts of the solu 
tion. 



1.5 

1. 

0.5 

0.4 

0.3 

0.2 

0.1 



Specific gra- 
vity of the 
solution at 
6(K 



1.0075 
1.0054 
1.0030 
1.0024 
1.0018 
1.0012 
1.0006 



■^TT 



8. To detenmoe the composition of these salts, I 

took leven different portions of a diluted oxalic acid so- 

liitioB, each weighing 100 grains, and containing seven 
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ipnios of real oxalic acid. To each of tiieie 
added respectively potash, soda» anaiioiui^ 
water, strontian u-ater, and lime water, till it ooaaed to 
produce any change. The liquid was then eiFvpoffmied^ 
to dryness, and the residue, after being well dried oa 
the steam-bath, B-as weighed. Each of these sahs cob- 
tained seven grains of acid; the additional weight I 
ascribed to the base. Henoe I had the following table;, 
which exhibits the weight of each salt obtained, and its 
composition deduced from that we^ht. 



Salts. Weigfatobtiuiicd. Acid. Base. 

Oxalate of Ammonia 9.4 7 2.4 

■■ Magnesia * .• .,. 9.5 7 2.5 

Soda 11.0 7 4.0 

Lime 11.2 7 4.2 

Potash - 15.6 7 8.6 

Strontian 17.6 7 10.6 

Barj'tes 17.0 7 10.0 

The composition of these salts, reduced to 100 parts, 
is given in the following table. 

Oxalate Q^ato OjoOato Oxalata ikniate Onlate Palate 
of of of of of of . of 

Aamonia. Magnet ia. Soda. Lime. Potash. Strondaii. Batytn. 



Acid ....74.45 73.63 63.63 62.50 44.87 3'9.77 41.16 
Base.^.25.53 26.32 36.37 37.50 55.13 60.25 58.$4 



Hill ■ I •(•il^— • ■■ M ■ 



Total ..,.100. 100. 100. 100. 100. 100. 100. 

* The oxthitc of nsgneik wis obtained \j netilralixiDg t&e ox* 
aJic add s<JittioB with Banmonit, tlien mixiii^ H with tolptiate of 
qagiiefia, evapoiatii^ the solutiou to di7iiefli» mtk untlfbi^tfMia- 
•(Juble oiali^c of magposia with a iufkicnt ^i—tity of watcn • • 

But 



\ 



lihH)JniHt Ar^. 



VA 



iSMf*- f&T' pnfi^cA''pxrrpo9e8, it is m&ri^ cctivchiient to 
fJCNKMder the acid as a constant qaantity. Th6 foltowin^ 
table h • c<^ Arnctcd' upon that plan. 






^id. ^ Base. Weight of S^ 

Oxalate of Ammonia ....100 34.12 134.12 

Magnesia ....100 35,71 135.71 

Soda 100 57.14 157.14 

Lime 100 60.00 160.00 

Potash 100 122.86 222.86 

Strontian ....100 15L51 25r51 

~— Barytes 100 142.86 242.8a 

9, In the preceding statement, no account has been 
taken of the water of crystallisation which' might still 
remain attached to the salts^ notwithstanding the heat 
to which they were exposed. There is reason to believe^ 
however, that in most of them this water must be so 
small, that it may be overlooked without any great 
error. Oxalates of soda and of ammonia, I have reason 
to believe, lose all their water of crystallisation at a 
moderate heat. This is the case also with oxalates of 
lime and barytes, and I presume that the oxalates of 
strontian and magnesia are not exceptions ; but oxalate 
l>f-potash retains its water much more obstinately. I 
believe that in that salt ti;ie weight of acid and of base 
aw nearly equals and that when dried in the tempera* 
tare of ^12® it stiH retains nearly 10 per cent, of water j 
but I have not been able to establish this opinion !^ 
direet experiment 

N The composition of oxalate of strontian in die pre^ 
Oediag table was so different from what I expected, ^at 
I repealed the experimeiit ; but the result waft the same. 

Yy 2 This 
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ThsA indniead me to combine ftmotiaii wd Mselie 
in the following manner : 100 grains of a lolucioii 
taining seven grains of real ozalfc acid ipere ueotrafiMi 
by ammonia, and the osalic acid pr^tpilaied by meaoa 
of muriate of strontian. The salt obtained weighed 
12.S grains ; of courseit was composed of ^ 

Acid 7 or 56,9 or 100 

Base 5.3 43.1 75.7 



12.3 100.0 175.7 

Thus it appears that there are two oxalates of stion- 
tiani the first obtained by saturating oxalic acid with 
strontian water, the second by mixing together oxalate 
of ammonia and muriate of strontian. It is remarkable 
that tb^ first contains Just double the proportion of h^M^ 
contained in the second. - 

III. Decomposition of t/ic Oxalates, 

. 1. When oxalic acid, in the state of crystals, is ex- 
posed to heat, it is only partially acted upon, a con* 
siderable portion escaping without alteration ; but when 
ail alkaline or earthy oxalate is heated, the acid lemains 
fixed till it undergoes complete decompositioii. The 
new substances into which the acid is converted, as £ur 
as my experience goes, are always the same, what oz« 
alate soever we employ. They are five in number; 
namely, waier^ carbonic acid, carbonic ojydj € ar k ur t U d 
hydrogen^ and charcoal. 

,2. The water is never quite pure. Thougji no aeaii- 
ble portion of oil can be perceived in it, yet it liaa al- 
ways the peculiar smell of the water obtained dttriag 
the distillation of wbod ^ aamell which is usually ascribed 

to 
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IQ pil. It QomiiK^nly- shews .ti;aces of the presence of 
ammonifi^ changing vegetable blues to green^' and 
amoking when brought near muriatic acid ; but this mi^ 
nute portion of aminqnia is probably only accidentally 
present. All the oxalates which I decomposed by dis* 
tillation, were obtained by double decomposition from 
oxalate of ammonia ; and though they are washed with 
sufficient care, yet I think it not unlikely that a minute 
portion of oxalate of ammonia might continue to ad- 
here. Practical chemists know die extreme difficulty, of 
xeinoving every trace of a salt with which another has 
been mixed. 

The carbonic acid remains . partly combined with th& 
base, which always becomes a carbonate, and partly 
^akes it escape in the form of gas. 

The carbonic oxyd and carbureted hydrogen maW 
their escape in the form of gas : the charcoal remains in 
the retort mixed with the base, to which it communi- 
cates a grey colour : the quantity of it depends in somii 
measure upon the heat. If the oxalate was exposed to 
ja, very violent beat, no charcoal at all remains* Hence 
it probably acts upon the carbonic acid united to the 
tbase, converting it into carbonic oxyd, as happens 
when a mixture of a carbonate and charcoal are heated. 

3. I was induced to examine this decomposition with 
coBsiderable attention, because I conceived that it would 
furnish .the means of estimating the composition of ox- 
alic acid ; and I pitched upon oxalate of Ume, as the 
fajx best adapted for the purpose I had in view. A de* 
terminate quantity of this salt wa^ put into a small re- 
. l|ort» and gradually heated to redness. This retort was 
j^iHinected with a pneumatic troug;h by means of a long 

glass 
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f^BBB tube, having a valve at ito extremity which alkmed 
gas te issue out, but prevented any water ftom enter* 
iog the tube. The experiment 'was repeated thre6 
times. 

4. A hundred grains of oxalate of lime, when thui 
keatedy yield above sixty cubic inches of a gas, whidi is 
atwa}^s a mixture of carbonic acid and inflammable air, 
nearly in the proportion of one part of the former to 
three and a half of the lattery reckoning by bulk. The 
specific gravity of the inflammable gas was 0.908, com- 
moo air being 1.000^ it burna with a Uue flame, iandi 
when mixed with oxygen may be kindled by the elc^ctrie 
qpark. The loudness- of the report depends upon the 
prv^.rtion of oxygen- 

The smallest quantity of oxygen, with which it can 
be mixed, so as to burn by the electric spark, is l-9th ; 
the combustion is very feeble, and is atteii led with no 
perceptible report. If the residue be washed in Kme* 
water and mixed with l-9th of its bulk of oxygen, it 
may be kindled a second time : this may be repeated 
five times, after which the residue cannot be made to 
bun>. 

The combustion becomes more violent, and the report 
louder, as we increase the proportion of oxygen^ and 
both are greatest when tlie oxygen is double the bulk 9f 
the gas. As we increase the dose of oxygen, the com- 
bustion becomes more and more feeble ; and five parts 
of oxygen and one of gas is the limit of combustion on 
this side : for a mixture of six parts of oxygen and est 
of the inflammable air will not bum. 

In these experiments the results differ materially from 
each other when the proportion of oxygen used is small 

and 
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and when it is great I am Jiot' able at present to ac^^ 
count foL* tliis diiTcrence, which holds not only with re- 
spect to this gas, but every compound inflammable gas 
which I have examined. This difference makes it im- 
possible to use bodi extremes of the series : I make 
choice of that in which tlie proportion of oxygen is con- 
^idcrablcy as upon the whole more satisfactory^ The* 
best proportion is one part of the gas and two parts of 
oxygen. Theoxyge^i ought not to be pure, but diluted 

with at least the third of its bulk of azote, unless the 
» 

ga:^ be much contaminated with coimnon ain 

I have elsewhere detailed the method which I foUow 
in analysing gastss of this nature *. The following tablo 
exhibits the mean of a considerable number of trials of 
this gas with oxygen. 



Measures of 


Measures of 


Carbonic Add 


Diuiinutioa 


iuflanunable Air 


Oxygen boa- 


formed. • 


fiaU. 


oousumetL 


Mimed. 







iOO 91 95 98 

fliat is to say, 100 cubic inches of the gas when burnt 
combine with 9 1 cubic inches of oxygen ; there are pro- 
duced 93 inches of carbonic acid ; and after the com- 
bustion these 93 inches alone remain, the rest being 
condensed. Hence we conclude that the other sub- 
stance produced was water. 

This result corresponds almost exactly with what 
would have been obt^ned if we had made the same ex- 
peninent upon a mixture of 70 measures of carbonic 
oxyd and 3d measures of carbureted hydrog^t, as will 
<^pear from the following table. 

• Sq« NichoJf on'i Jouroaly 10| t^T* 

Carbonic 
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MoasuTCtof Meaturetof Measures of Dimamtmi 
inflaiBBliAble Qas Oxygen coa- carbonic Acid of . 

coaauancd. sumeiL fon&ed. BuUL 



Carbonic oxyd 70 31.5 6S 38.5 

Carbureted hy- 
drogen 



1 30 60.a 30 60.0 



■ . 



Total... 100 91.5 93 98.5 

This coincidence is so exact, that I do not hesitate to 
conclude that the inflammable gas, which was the sub- 
ject of experiment, was in reality a mixture of 70 paita 
of carbonic oxyd, and 30 of carbureted hydrogen. The 
specific gravity, indeed, which was 0.908, does not 
exactly agree With the specific gravity of such a mixi 
tare; for 2\ measures of carbonic x)Xyd, and one mea- 
sure of carbureted hydrogen, ought to form a mixture 
of the specific gravity 0.849, ' provided the -specific gra- 
vity of carbonic oxyd be 0.956, and that of carbureted 
hydrogen 0.600 ; but thi:} objection cannot be admitted 
to be of much weight, till the specific gravity of pure 
carbureted hydrogen be ascertained with more accuracy 
than has hitherto been done* 

The results contained in the preceding table enable 
us to determine the composition of this inflammable air 
with considerable precision ; for 100 cubic inches of it 
Cequire 91 inches of oxygen, and form 93 cubic inches 
of carbonic acid. But it is known that carbonic ac|d 
gas requires for its formation a quantity of oxygen gas 
equal to its own bulk ; therefore, to form 93 inches of it, 
93 inches of oxygen gas must have been employed; 
but only 91 were mixed with the gas: therefore the 
^as itself must have furnished a quantity of oxygen, 

equivalent 
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aqiuvalent to the bulk of two* cubic inches, besides all 
(he carbon contained in 93 inches of icatbonic acid. 

This carbon amounts in weight to 12.09 grains* 

Two cubic inches of oxygen weigh 63 

Total ;..... 12.77 

But as 100 cubic inches of the gas weigh 28.15 grains, 
it yk obvious that besides the 12.77 gcains which it fur* 
nished to the carbonic acid^ ii .must have contained 
15.38 grains of additional matter; but as jbbe only two 
|>roducts were carbonic acid and water^ it is plain that 
the whole of this additional matter must, by the ex- 
plosion, have been conveited into water. Its^ponsti- 
tuents of course must have been 



X - 



13.19 oxygen. 
2.19 hydrogen/ 

15.38 - ^ 

Adding this to the 12.77 grains formerly obtained, we 
fi;el the composition of the gas as follows : 

Oxygen 13.87 

Carbon 12.09 

Hydrogen 2.19 

28.15 
which reduced to 100 parts, becomes 

Oxygen 49.27 

Carbon 42.95 

Hydrogen ..../ , 7.78 

100.00 

• ToL. XIIL—Second SBRifiSi Z z 5. The 

• 
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5. The re$idt;e which remained in U)e retoity aftoi 
the distillation was oyer^ was a grey powder^ not unlika 
pounde^ qlay slate* To ascertain its constituentSi -it 
was dissolved in diluted nitric acid with the necessary 
precautions ; the loss of weight indicated the qiianti^ 
of carbonic acid. The charcoal remaining i|ndissolved| 
was allowed to subside, carefully washed by repeate4 
i^usions of water^ and then dried in a glass qr porcelain 
capsule. It must not be separated by the filter, for it 
adheres so obstinately tiiat it cannot be taken off the 
paper, nor weighed^ The nitric acid solution was pre* 
cipitated by carbonate of soda, and the carbonate of 
lime obtained was violently heated in a platinum cruci* 
ble. What remained wa9 pure lime. 
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On the CuittoatUn qfthe Pcppiffor extracting the Oil^ 

By Dr. Cogan; 

l^rom the Letters and Papers of the Bath and West 

of Ekqlanb Society^ 

JrXLTHOUGH the experiment related in th^ following 
letter was made previous to the insertion of the article, 
concerning the cultivation of the poppy, in our tenth 
Volume *y it is very satisfactory to find, that an English 
gentleman of respectability has paid some attention to 
the suhjectj and proposes to make farther experiments ; 
the result of which must be beneficial, as it will increase 
<>ur stock of/actSf and thus become applicable to som# 
valuable purpose* 

Jixtract of a Letter addressed to Dr. Cooan> by 
Ebei^^ezer Hollich, Esq* 

<< When I passed through Flanders in the summer of 
1802^ I saw several fields of poppies, and learnt that 
tjiey were grown for the purpose o/ expressing oil from 
their seed for food ; and that they fed cattle with the 
fefiise or cake. I also learnt that they consideifed the 
oils much inferior to that made from olives. I well re-* 
iMmber, at the tabk d'hote at Lisle, bearing a gentle^ 
man say, throwiug the cniet' from him, * Ah ! it is 
f oppy.' I however, wishing to try it in Engknd, 
Weuf bl ft saaU quai»tity of the seed over ; and on the 

* St« page lbs of the pretent volume of thif work. 
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first of April, 1803, (I think rather too late in the yetr,) 
lowed it. I grew enough to enable me to ascertain 
nearly how much oil a bushel of it will produce. I tried 
3 1 'bushels, weighing 1 cwt. 2 qts. and it produced 6 
gallons 2 lbs. of oil, (7| lbs. to a gallon,) and 3 qq* 
25 lbs. of cake; of course 12 lbs. were wasted in the 
working. It was worked three times over ; the first ran 
cold 17 lbs.; the second run cold 19 lbs.; .the third rdii 
1 1 lbs. was heated. This being so small a quantity, it 
cannot be quite accurate ; nor were we able to have the 
mid so clc^n from rape, which it had been just woiidii^ 
as to give it a fair trial. But I am inclined to tbini^ 
both from this specimen, and from a sample of that oil 
which my very ingenious friend Mr. Pugh, of IttmeOp 
gave me when I was there, that it by no means is equal 
to fine olive Oil for eating ; but I question if it might 
not supply the plkcc of Galiipoli oil, which would be a 
great acquisition to our mscnufactories, especially in- 
time .of war. And I mean next year to sow a field 
l&tcly broke up from sainfoin, of about three acres, widi 
it ; by which I hope to get seed enough to ascertain its 
use, and how far it may be worth while to gfow it in 
this countvy. You \vill see that my account of the oil 
produced firom a given quantity of the seed differs inuck 
from that of Mr. Van Eys. If the sacks mentioned in 
3J!our paper upon the cultivation of the poppy be four 
bushels each, i drew much more oil per bushel than he 
got. As to the cakes, Mr. }Ly% has given no intinuitioif^ 
of their quantity, that is, their weight. 
. " I found a great difficulty in harvesting the seed. T 
think we plucked it up, set it upright like beans iQ tbc^ 

field, and let it stand for some days; and then, l^ught 

.. . ^ • •- 

it 
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'■ it with care to a cloth laid in the field, and beat out the 
seed, the heads open ; therefore if great care be not 
takeOi the seed will be lost. 

*' You will, I am persuaded, excuse mj troubling joii 
with this, and do me the favour to communicate any 
thing fresh that you may have learnt upoii the cultiva'> 
lion or uses of this article. In America, I understand, 
they grow the large sun-fiower to express its oil. I 
•have grown some, but there seems an insuperable ob« 
jection in harvesting that 9 at least I have no idea how if 
can be done. 

^* JVhittes/ord'Lodge, near Gnnbridge, 
' October 14, 1807.'* 



' 'According to the above statefment it appears, tliat the 
poppy oil is le3s palatable than was r^rescnted in the 
fonfler paper. But as there are various degrees of ex- 
cellency in the oliv^ oil, this may be the case with the 
other. It is also probable that the poppy oiX may main^ 
tain an uniformity more than the olive, which depends 
greatly upon fiatourabl^ seasons for its acquiring its 
pleasant flavour ; and without those advantages it may 
1>ecome much inferior to the former. This, how^er^ 
is merely a conjecture, which future experience alone 
can confirm or confute. 

It is acknowledged that the Dutch, whose domestic 
consumption of oil greatly exceeds our own, are not so 
delicate in their taste concerning that article. But as it 
is an indubitable truth that poppy oil is frequently 
mixed with the olive by the venders, when sold for culi- 
jD^ry purposes, as it will correct the rancidity which 

olive 
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olive oil may have acquired by agt ; and as th# ptioe at 
the best olive oil is increasing daily, and may become ^ 
too costly for common use ; it is desirable to hate ^ 
substitute, though of a quality somewhat inferior* If the 
gentleman who threw the cruet from him with, contempt 
ll?as an Englishnhun^ I should not much wonder at his 
conduct i as the prejudices of an Englishman in the ar- 
licle of food are proverbial upon the continent 

But supposing that this oil should be found totally 
unfit for our palates, it will not be necessary to ha;ve it 
cold drawn, and thus it may be extracted at a KMiek 
cheaper rate for other p^rposes^ which the present' 9lta» 
ation of public affairs renders most desirable. The 
greater the impediments to importation of the necessities ^ 
of life, the more strenuous should we be to render our- 
selves as independent of the continent as possible. The 
consumption of oils in Great-Britain, both for manu&c^ 
tures and for lamps, is immense ; nor can we be assured 
t)f imports equal to the demand. 

Since the article in the preceding volume was written, 
I have received information from a friend, that the 
poppy oil is used in France and other places, in the 
counting-houses of merchants, in preference to any 
other. It is said to give a more vivid light^ and to be 
i»uch freer from fuliginous vapours. 

t; Cog an. 
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lAsVrf Patents for Inventions^ Kc. 
(Continued from Page 288.) 

HL^HARLES GoSTUNG TowNLEY, of Raiiisgate, in th# 
county of Kent, Esqviire ; for a key which regulates the 
tone of the flute, or other musioJ instrument capable of 
the improvement, by causing the box of it to lengthen 
pr contract at pleasure ; which key may be called Th€ 
Tone regulating Key. Dated August 9, 1808. Speci*^ 
fication to be enrolled within one month, 

James. Gale, of Shadwell, in the county of Mid* 
dlesex, Kopemaker \ for certain improvements in rope* 
inaking. Dated August 18, 1808, Specification to b# 
enrolled within one months 

Alexander Tilloch, of Barnsbury-street, Islingtoni^ 
in the county of Middlesex, Gentleman; for a nevf 
•pbyBico-mechanical power, or, in other words, improved 
machinery or apparatus capable of being employed as a 
moving power to work or drive machinery and milU 
ivork, and applicable to other useful purposes. Dated 
August 2Q, 1 808. Specificf^tion to be enrolled within ' 
aix months. 

Thomas {^rice, of Bilston, in the coi;nty of Stafford^ 
Coal-master; for improvements in the application of 
steam for useful purposes, and in the apparatus re* 
quired to effect the same. Dated August 24, 1808. 
Specification to be enrolled within one month. 

Thomas Mead, of Scott-street, in the parish of ScuU 
coates, in the county of York, Engineer ; for a method 
or methods of making and constructing circular or rota- 
tive steam-engines upon an entire new principle, and 
employing the elastic or expansive force of st^am in a 

much 
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much more efficacious and advantageous manner than 
has hitherto hcen done. Dated August- 24, J 805, 
Specification to be encpUed within one month. 

William Congreve, of Garden-court, in the Tei%* 
fAe, in the county of Middlesex, Esquire ; for a new 
' principle of measuring time, and constructing clocks 
and chronometers. Dated August 24, 1808^ Specifica- 
tion to be enrolled within one month. 

Joseph Cuff, the younger, of Whitechapel, in the 
county of Middlesex, Cheesemonger and Bacon Mer- 
chant ; for certain machinery for the more easy, expe- 
ditious, and better method of slaughtering hogs, bul- 
locks, and other cattle, whereby much labour will bd 
saved, and the flesh of such cattle greatly improved in 
quality, and will be more easily and better cured and 
preserved. Dated August 25, 1808. Specification ' to 
be enrolled within six months* 

John Dumbell, of Mersey Mills, in the parish of 
Warrington, and county palatine 6f Lancaster, Miller ; 
for a method or methods of flax-spinning, and of pre- 
paring or making a special twist thread,' furniture, cloth, 
frills or attire, which he calls Telaiy Teguments^ firom 
silk, wool, cotton, flax, hemp or tow, as well as from 
a great variety of other articles (in a combined or un- 
combiiied state) ; and for a method or methods of re- 
fabricating or renovating the same, and of producing or 
reproducing from tatters in general a new body. Dated 
August 25, 1808. Specification to be 'enrolled within 
six months. 
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Specif caiion rfthe Patent grdntei to John Watson, late ^ 
Bury-placey BUnmsburyy in the County bf MiSdltseJ^; 
Gentleman ; for certain Inliprcroementh' ih the Art if 
Saap-making, by which the Article is in s^etdl Bespecis 
ameliorated. Dated May lO, 1808. ' 

JL O all to ipiiom th^e presents sfiall come/ &c:' 
Now KNOW YE, that, iti Compliance with the ssUd pitmfib^' 
I the said John Watson do hereby dedai^ that the Qa* 
ture of my said invention, and the manner in wbicb 
the same is to be performed, are particularly described 
and ascertained sls follows; that is to say: After the 
soap has been formed or made in the usual manner, by^ 
boiling fat or oil with soap lees, or the solution of a 
considerably pure alkaline salt, and separated by thef 
addition of common culinary salt, I do not put the 
same into the forms in order that it may become indu- 
rated for sale, but I diffuse the same in a large quantity 
Vol. XIII. — Second Series. A a a of 



1 



362 Pattntfor certain Improrjpnents 

of pure water, with or without the assistance of heat, as 
may for the sake of expedition be preferred. And I 
do again separate the said soap by the addition of com- 
mon culinary salt ; and I 4o repeat the said process of 
solution and separ^tign a greater number of times if ne- 
cessary ; ^nd I 4« declare that, the phief iptentiqn and 
purpose pf the said process is to- render the soap more 
perfectly neutnJi by separating any uncombined alkali 
which may hi^ve subsisted in the first making, and a^o 
to throw up any uncombined .oil in casQ the boiling 
should not have been carried to the precise point which 
i^ needful for the formation of good soap. And farther, 
I do declare that I do make Mse of the same process for 
purifying and perfectly neutralizing such soaps as hare 
been already made ^ad completed in the common way, 
by myself or other -manufacturers ; in order to whiph it 
is coQvenient that the solid soap should be rasped or 
scraped, or dried ^nd pulverised, qr otherwise divided 
by mechanical means, for the purpose of expediting the 
difiusion and solution, or suspension, of the same in the 
fluid. And farther, that I do manufacture a soap of un- 
conimon beauty, .closeness, and uniformity of texture, 
by the use and application of alcohol or ardent spirit, as 
follows ; namely, I make a pure so^, or purify soap 
already made, by using the processes hereinbefore de- 
scribed; or in case I find upon examination that the 
soap intended is sufficiently pure, I take the same with- 
out farther preparation, and in preference I do subdi- 
vide the same into shavings, or small portions, by the 
means herein before mentioned ; and I do make a mix- 
ture of about one part, by weight, of the spirit, and 
two parts, or thereabouts, of the pure soap, but these 

proportion^ 
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proportions will admit oF considerable variations ; and I 
do cause the same to unite by moderate boiling, and in 
this state I pour tbe same into moulds, to be divided 
into lengths, or squares, or cakes, or other. fit pro- 
portions, for sale; and I do eitpose the said lengths^ 
squares, cakes, or proportions, in a fit place or apart- 
ment, kept at a proper temperature for dxying or eva- 
porating the solvent or spirit, or a considerable portion 
thereof, in order that the density and consistence of the 
said soap may increase, and its parts become so inti- 
mately applied to each other, as to produce a beautiful 
degree of transparency. And, lastly, I do declare that 
in some cases I add a portion of sugar or sacoharine mat- 
ter to the mixture when a- less degree of firmness is re* 
quired; and that I do, as occasion may require, add 
such welUknown materials as may be needful to g^ve 
any particular odour, or scent, or colour, as may be 
thought or found most agreeable to the purchasers, and 
concerning which said materials no particular instruc- 
tions are necessary, because I follow the usual practice 
in the use and application thereof, and do not consider 
the same as constituting any part of my said improve- 
jsients. 

In witness whereof, &c. 
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Specification ^ ih^ Paieni graiUed to Wuxiam Lester, of 
PiccfldiUy^ m (Ac QnttU^ of Middlesex, Engineer; for 
en impf^ed votary Motion or Engine to communicate 
^fotgat tn Ifa^fimes. Dated June 19, 1806. 
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all to whom th^se presents shall come, &c. 
KoVr .K^W YE, that in compliance with the said proviso^ 
I tl|e said William Lester do hereby declare that my 
said invention is fully, described and ascertained by tJie 
foljl^wing description^ and the drawings hereto attached. 
A A, Fig. 1 (Plate XIY.} the shafts or levers to which 
ite IlQiiMfi ojr oxen are y^lu^d. BB ca^t*iron sockets in 
which the levers are fixed ; in the centre of which is a 
ii^male screw, Fig. 3, into which the male screw £ 
works, whieK prevents die shafts dragging the horses for- 
ward when Uiey stop suddenly, when it is attached to a 
machine that has great veiooitji^ JH ft cylinder of cast- 
iron boked to By which is bored to receive the screw E, 
and turned to wori^ in the cyluider C C, which is also 
made of cast-iron and bored, to which the step 10 is 
bolted to receive the toe of the screw E. F F a horned 
wheel, made of cast-iron, round* which, the rope or 
chain G works, also round the homed pinion H, whicli 
is cast on the back of the bevel-wheel, to give the ver- 
tical motion J. la cast-iron chair, fixed upon the port- 
able tripod L K a horned wheel, working vertically, 
round which the rope O works ; also round a horned 
pinion, which is fixed upon the machine, to which the 
power is communicated. L L portable tripods, which 
expand and conti-act to raise or lower the engine to the 

size 
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lize of the horse ; also to contract into less space, to 
iacilitate its removal from place to place. M M six 
gages of irouy to prevent the legs of the iripoda from 
flying out N N a beam of timber, to keep the lope or 
chain tight, which is regalated by the holes 6 6. 12 the 
coupUng brasses which fit in the chair 1. 3 3 3 3 han- ' 
dies to lift about the tripods. 4 4 4 4 4 4 iron spikes to 
prevent tlie tripods sliping. 5 3 5 5 bolts to whidi the 
legs are fastened to the chairs, and must be slackened 
when the jengine is taken down for removal, and screwed 
tigbc before it is put to worL 7 7 7 7 bolts that iasmn 
the levers. 

A Af Fig. 2, the shafts. D a cylinder to receive the 
screw -shaft as at>uve, but cut off at 8, and cast hollow 
to receive the ciatch end of the asis T. K K homed 
wheels, wtiich cany the rope- or chain O ; one of which 
is iixed on tiie machine to which the power is commu- 
nicated, and are varied in size in proportion to the ve<» 
locity required. P P a cast-iron chair, bolted to the 
beam of timber Q Q. R a foot that supports the screw* 
shaft ; the steel toe of which turns in the chair S S. 
V the tumbUng shaft, on the end of which is fixed the 
clutch X, which greatly faciUtates the hanging the wheela 
K K. 7 7 bolts that fasten the shafts A A in the boxes 
BB; the screw E working in the box D, which is bolted 
to B B, prevents the horses from receiving any injurj^ 
by stopping suddenly, as the instant the impelling power 
ceases tlie shafts A A are at rest 

' In witness whereof, &c. 
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Specificaium of the Patent granted to Josefh WiixiiolE, 

of Binmn^ham^ in the County of Wancict^ Siher-' 

Mutkj and John Tonks^ of the same Place, Platen 

for a new Method and Processes in tie vmnm/mctwriMg 

of Nails. Dated May 28, 1808. 



With a Plate. 



To 



all to whom these presents shaH come^ &c 
Now KNOW YE, that in compliance with the said promo^ 
we the said Joseph Willmore and John To^ls do ber^y 
declare that the nature of our said invention, and the 
manner in which the same is tobeperformed^aie asherein 
hereafter set forth ; that is to say : We take a naiUiodf 
of a «ze suitable to the size of the nail intended to be 
manufactured, and applying it to a common screw-pres, 
mounted with proper cutters, cut off from the end of 
Jthe rod two pieces at once, obliquely across the rod in 
one pUce, and directly across it in another, as is shewn 
in Fig. 1, (Plate XV.) dX a e and b. Two studs or stops 
are set up, one at c ami the other at d^ which axe at- 
tached to the press, and are adjustable by screws or 
other means, the stud c being adjustable or moveable in 
the direction of the rod, for the purpose of ascertaining 
the length of the nail, and both c and d being adjusta- 
ble in the cross direction of the rod, so that the lod 
being pressed gently always against c, and sideways 
against c and rf, the obliquity of the cut, according to 
the kind of nail to be made, is thereby determined, as 
well as the length of the nail ; and the length of the 
two pieces may either be nearly equal or unequal, by 
means of the said adjustmenu, as will be evident on due 
consideration. This may be called the first operation. 

The 
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The second operation is to anneal the pieces so cut 
off, if the iron should not be sufficiently malleable, 
li^liicb we do in the usual and well-known manner. 

The third operation in that of heading, which for 
clasp-head nails consists of two parts, one for gathering 
^d the other for forming the head of the naiL The 
^rst part of this operation is jperformed by putting a 
piece cut off the rod of iron, as before described, into 
» p^r of cljuns, leaving as much of the thick end pro* 
jecting above the clams as is sufficient to form the head. 
These clams have steel bits let into tliem with sliarp 
*edges, which press only against the two opposite sides 
pf tke piece, and which have the effect of two chissels 
when the punch of the press is brought down upon the 
piece with considerable force, and i*aise or gather up 
iron on each side towards forming the head. The 
second part bf this operation is to put the piece 
thus prepared into apother pair of clams, having bits 
fbrmis4 to correspond to the under side of the head ; and 
the punch, having the impression of the upper side of 
the head engraved or sunk into it, is brought to press 
strongly upon the head in the clams, and thereby the 
clasp-liead is properly formed. For nails intended to 
have rose heads, oi* any other kind of heads, except 
clasp I^eads, the first part of this operation is not abso* 
lutely necessary, though we think it adviseable to be 
done, but the bits which for clasp nails must have sharp 
edges, must for odier kind of nails have blunt edges, to 
prevent the under cutting. For the second part of this 
operation the piece is put either into a pair of clams or 
into the tool commonly called a bore, and then pressed 
with punches, properly engraved or sunk, according to 
jtjtxe khid of head wanted. By the first operation the 

piece 
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piece cut oif the rod of iron is formed something lile 
» mortise-chisscly the present or fourth operation is to 
point it, which is done by putting the piece into a bed 
of steel, in which is cut a nick or groove d^ ha%'ing 
parallel sides, see the plan C, Fig. 2, but the bottom 
rising towards the end where the point of- the nail is io 
be formed, see the section B of the bed. The punch 
is riiewn at A, and tlie end which pi e s ses upon dl^ point 
of the nail is made to project farther than die other 
part, so as to meet the corresponding part of the bed 
when the punch is brought upon the nail. The groofti 
or nick in the bed should be just wide enough to re-^ 
eeivc the piece easily, but prevent it from twisting wheii 
the impression is made. The piece is put twice into 
the nick ; once with the chissel end lying horizontal, 
and next turned a quarter round to press the chissel 
edge into a pointed form. If the nails by the strong 
pressure which is necessary in this operation should be^ 
come too hard to clench, we in such case anneal them 
in the ordinary way, which may be called the fifth 
operation. 

The third, fourth, and fifth operations aboire de- 
scribed we apply to nails, or pieces cut off from sheet 
or rolled iron in the ordinary way ; but as they, in con* 
sequence of the fifth operation, which is necessary tp 
give them the quality of clenching, are apt to be too 
soft to drive well, we apply a sixth operation, viz, 
quenching them when red hot in water, or other proper 
fiuid, which gives them stiffness enough to drive without 
destroying the quality of clenching. 

Fig. 3 shews a pair of clams, with bits or dies let into 
them, which can be renewed from time to lime with 

more 
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more case, and at less expense, than by the usual me- 
thod. These bits are proper for the first part of the 
third operation. 

Fig. 4 a pair of bits or dies proper for making either 
rose heads or flat heads. 

Fig. 5 a pair of bits or dies proper for the second pai^ 
of the third operation for clasp head nails : the dotted 
lines shew the head of the nail. 

Fig. 6 is a view of the common screw-press ; in which 
is shewn the side pin or screw a, by which the clams 
are firmly pressed together at the time the punch is 
pressed do^Ti upon the nail. This pin or screw is gene- 
rally worked by the foot by means of the lever bj con- 
nected with a treadle, while the hand applies its force to 
the handle of the fly ; but we fix to the head of the 
main screw a portion of a pully A (or a whole one), to 
which is attached a rope, chain, belt, or other con-' 
necting pliable material, which B3ang round the edg^ of 
another pully B fixed to the frame of the press, and 
standing vertically descends, and is attached to the 
moveable end of the treadle ; and on this treadle we 
place a weight, heavy enough to press the clams toge* 
ther with sufficient force. 

By means of the latter-described machinery, which we 
only claim as our invention, the operation of pressing 
is performed by the action of the hand only, and 'i^ 
found very convenient. 

In witness whereof, &c. 
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Specification of the Patent granted to John. Stedmak, of 
Horton Kirby^ in the County of Kent, Farmer ; for a 
Patten and Clog, being of infinite Utility/ and Ease to 
sudh Persons as may wear them. 

Dated May 24, 1808. 

With Engravings. 

X O all to whom these presents shall come, &c« 
No^w KNOW YE, that in compliance '.v»th the said proTiso^ 
I the said John Stedman do hereby describe and ascer- 
tain the nature of my s^id invention, and in what man^ 
ner the same is to be performed, by the plan or draw- 
ing at the top of these presents, and the following de- 
spription thereof ; that is to say: the bottom or sole- 
part of the clog is divided into two or three parts or 
pieces. 

Fig. 1 (Plate XVI.) shews the clog in two parts. A the 
fore-part ; B the hind-part. The clog is made of cork, 
wood, or any material. But I claim the exclusive right 
of using cork, as being a new manufacture for clog or 
pattens, either with or without my new-invented princi- 
ple, as will be hereafter described. To the fore-part A 
are fixed the ties, or a toe-piece or covering of the 
shoe, which may be made agreeably to the taste of the 
maker or wearer. To the hind part B, round the heel 
from E to G, is put a piece of stiff leather, or thin 
plate-iron or tin ; it may be either nailed, screwed or 
sewed on, as shall be found most convenient. This 
piece of leather or tin stands up about three quarters of 
an inch, but it must be regulated according to the heel 
qf the shoe which it is intended to receive or encompass. 

This 
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This piece, when made of iron or tin, must be covered 
ar lined with leather, or some soft material, to pre- 
vent rubbing the shoe or heel. The two pieces or parts 
A B are joined together by a hinge made of any metal. 

Fig. 2 shews the hinge fixed to the two pieces A B* 
C the hinge: this hinge is fastened either with screws, 
nails, or rivets. To the under-part of this hinge is ri- 
veted a spring or springs. 

Fig. 3 shews the spring fixed to the hinge, and in ' 
action. 

Fig. 4 shews the spring, with the hinge annexed in- 
active. The clog should always be made to fit the shoe, 
80 that when it is on it should be straight, or in the posi- 
tion of Fig. 5, which shews the spring active. 

Fig. 6^hews the position of the clog when off the 
foot and the spring inactive. There must be nailed or 
screwed a piece of thin leather along the joint, to pre- 
vent the wet or dirt getting to the springs, which would 
impede their action. My second mode of joining the 
two parts A B, and making the clog act on my patent 
principle, is by fixing a flat spring^or springs, bent in a 
curve. 

. Fig. 7 shews a side view, and ^ig. 8 shews a perpen- 
dicular view of the spring. One end of the spring is to 
be screwed or nailed to part A, on the other end to part 
B of the clog. The sole of the clog may be divided into 
three parts or pieces, and the spring-hinge put to each 
joint ; or the joint nearest the toe may have an hinge of 
metal or leather, without a spring. The flat spring, as 
above described, can be put to join the three pieces 
together. 

Fig. 9 shews a perpendicular view of the clog, with 
the flat spring fixed by screws or rivets to each piece ; 

Bbb 2 the 
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the ties of the clogs may be fixed on the toe or middle 
piece, or a tie on each, which shall be found most con- 
venient. 

The intent of my new invention, and of those springs 
above described, are to prevent the clog coming off the 
foot; to remove the usual unpleasant clacking noise; to 
hinder the dirt throwing up ; and to facilitate and lessen 
the fatigue of walking to the sole part of my cl(^. And 
to make them into a patten there are put on the under- 
side, both on the fore and hind-part, a piece of thin 
plate or sheet iron rim, nearly the shape and size of the 
part A and B ; the depth of this piece of iron must be 
regulated according to the height of the patten, from 
one quarter of an inch to two or three. The ends of 
these pieces of iron are riveted together, and there are 
three or four little pieces turned down, with holes made 
in them, to screw or nail the rim to the bottom or sole 
parts. 

Fig. 10 shews the under side of tlie patten. H H the 
iron rim : within this rim is put a piece of cork, nearly 
to fill it up. M M the cork : this cork is fastened by a 
screw passing through it to the bottom, or a screw or 
two put through the rim into the cork. The intent of 
this cork is to strengthen the rim, and to prevent its 
being filled up with dirt. This rim of sheet iron may be 
put to the bottom of a common clog if required ; in 
that case the rim may be made in one piece, as Fig. 1 1. 
W the inside of the rim. This* ^rim is to be filled with 
cork, to prevent its being filled with dirt. 

I« witness whereof, &c. 
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ObseTvations on several of the Articles inserted in our last 

Nmnber, 

Communicated in a Letter fo the Editors. 

Gentlemen, 

xN your last Number a contrivance is described for 
preparing Mercurial Ointment ; but whatever superiority 
it may possess over other Mills for grinding Colours, &c. 
I am certain of tliis, that by the means, pointed out, 
namely, by an endless screw on the axis of the handle^ 
turning a wheel Hxed on the axis of the pestle, the in* 
ventor will never obtain what he mentions, 9i rapid nwoe^ 
went. To do this, he ought to have placed a bevil, or 
contrate wheel, on the axis of the handle, to drive a 
pinion of much smaller diameter fixed on the axis of the 
pestle, or more properly speaking, the grinder of his 
apparatus. 

In the same Number I also find described a Waggoa 
with swinging Axle-trees, -^connected with each other by 
diagonal chains ; this is a veiy old invention, and is al- 
ready published in Bailey's Advancement of the Arts, 
and a model of it is deposited in the Model Room of the 
Society of Arts, &c. i&c. in the Adelphi. 

I observe that you have pubUshed in the same Number 
also, an extract from the last volume of that Society's 
Transactions, descriptive of Mr. Daniel's Life Preserver; 
and very properly likewise, the Patent taken out by 
Mr. William Cobb for a similar contrivance so long 
since as the year 1764, with a note pointing out that 
similarity ; to which, however, you might have added, 
that such an apparatus, with various modifications of it, 

is 
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K 1; mfjstr, thxt s-^cn Axr Ja^ikers T«7e vpvzzits of 30 
Tears since conmK^V exryMeri lo s&^. toeetfafr vith 
Codt Jackets £t the trunk-osi^ker^ ::: Lx^K^ao. Nomt I 
aiD ofKrfi the «*joJiert of C jrk Jackets peraiit me to add, 
thai a iTiUcL ^zadjcr qoarfCtv of c.rk thaa i» rcanDockly 
toppoMr^i, ^ijflEcient to r^ppcrt xne kamaa bodj in 
irai^r ; for two pieces about tfai^ee cnsnen of ao inch 
tbick, ar;-i eigCit or nine inrbes f^nace, enclosed in 
caitir-o, fian'iel, canras, oiled silk, &c. and one of each 
fixed beneath the arm-pits hy Deans of two straps or 
tape» parsing over the shonldcrs, and two others to tie 
tiicrii r>ij!ii the r>o'K', are cui:^- 5'.:f&--'.er.t id keep the 
head and <»}«ou)ders out of the water, either in standini; 
erect diereui, or in swimming, ^vo. and, I believe, will 
be found tiie best mole of app;\-in j cork to so valuable a 
puqiose. It might be well to icake hollows or de- 
pressions in the upper ed^es of the corks, rounded off 
%t} as to fit the arms better ; and, if the pieces were 
either chosen bent, so as to be close to the ribs, or bent 
by heating them, it would b« better. 

I am, Gentlemen, 

your most obedient sen ant, 

T. G. 
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Graham'' s Dead^Beat improved. 
By Mr. R. King, of Scarborough, 

With an Engraving. 

Comviunicated in a Letter to the Editors, 

X- O draw this escapement, having drawn the wheel 
with its thirty teeth, and marked off the half tooth re- 
quired for the progressive motion of the wheel, then 
from die centre of the wheel through the points e and g 
draw the lines D E, Fig. 1 2, (PL XVI.) and D F ; then 
from the points e and g in these lines draw the tangent 
lines g C and t C intersecting each other in the point C, 
where the centre of the verge must be fixed; then 
through the point of the tooth h draw C K, being the 
line of impulse ; then at the angle of 46^ draw the line 
L B, which gives the inclined plane of die pallet B, 
which being continued to the line D £, forms the face 
of the pallet ; then through the point of the pallet draw 
the line C M, being the line of its escape ; then draw 
the line C N through the point of the tooth i, the line 
of its escape, and with same angle as K C M, draw the 
line of impulse to tbe pallet A, and at 45^ draw g P 
for the face of that pallet ; then draw the body of the 
pallets completing the whole. 

The improvements I have added to this Escapement, 
are, that the face of the pallets act at an angle of forty- 
five degrees, instead of sixty, which was the angle used 
by Graham ; the angle of 45® acting with more free" 
dom without checking the vibration by the impulse; 
and I also place the centre of the pallets in the inter- 
jection of the tangent lines, by which means the friction . 
^i swinging into the teeth is abated. It yet remains 

with 
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with difference of power in the action of the pallets, 

the tooth that swings the paHet on the right-hand side 

in the drawing, gaining power in the impulse by getting 

to a greater distance from the centre of the verge, while 

the left-hand pallet loses power by its approach to the 

centre; yet, with these inconveniences, it is much 

better than any Escapement, with locking and loosing 

detents. 

I am. Gentlemen, yours, &c. 

R. King. 
Scarborough^ May 30th, 1808. 



Account of the Wheat Moth, or Virginia Fly ; as it ap^ 
peared in France in the year 1755; a?id which damaged 
the Grain in the Township of Lower Dublin in the 
Ifarvest of \S02, 1803, and 1804. 

From the Letters and Papers of the Bath and West 

of England Society. 

JL H E inhabitants of a considerable part of the pro- 
vince of Angoumoifi, in France, had for a period of 
thirty years sustained an immense loss by the ravages of 
this insect. It appeared at first only in a few hamlets, 
but soon made so rapid a progress as to spread to the 
lands of upwards of two hundred parishes. In the year 
1755, Messrs. Duhamel and Tillet were deputed by the 
Academy of Sciences at Paris, of which they were 
members, to enquire into the nature of this insect, and 
the means of preventing and curing the di^adful caia* 
mity occasioned thereby* The descriptioxji given of„it 
by these gentlemeoi. is so iminui^ and pai^cUl«% at ^ 
leave no room for doubt of its being the s^nfe" Vc have 
in America. It fe^ipmbles tMlft^ moth iiigkH^^vpraMni^^ 
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wodlen cloths, and is of the class ' of ' fonr-wmged 
phalena or uight-butterflics. In this state, however, 
they do not take any food, nor do tlifey destroy tki 
grain during that time, for they have not organs capable 
of doing it even the least injury. Their dnf j fuoctioa 
Iheii is to propagate their species. They couple in tbe 
manner of the silk-worm butterfly ; and as ipon' at 
the female is impregnated, she lays her cgg^An great 
numbers, in heaps of sixty, eighty, or ninety togetheit 
They are accompanied with a tIscous inatter which 
maiiLes them stick to the places they are laid in, and tfait 
cohesion soon becomes very strong. Tbey are so ex- 
tremely small that one of them would drop through a 
hole made in a bit of paper with the point of the finest 
needle. The female butterflies which are upon the ears 
of grain in a field endeavour to place themselves in such 
a manner as to lay their eggs close to the joining of the 
grain to the stalk. In six or seven days each of Aem 
produces a caterpillar, in appearance like a bit of hair 
about the twentieth part of an inch long, at first reddish^ 
but afterwards almost white. As ^on as the caterpillaif 
are hatched, they set aboujt making their way into the 
grain in order to feed upon its flouf. If the eggs have 
been laid in the giranaxy after harvest, and upon the 
grains themselves, they generally cr^ep into the furrow 
ef the wheat and there weave a slight web. They tbefi 
tear a hole in the skjn or* rind, range round them ^ 
particles of bran thus separated, and wriggle themselves 
into the mealy substance which is to be their food. The 
h^ thorough which the caterpillar entered can then no 
Ignger be perceived btit by a little heap of bran ^hich 
. lies upon k, And which may easily escape the notice of 

,^ Voju Xlllt *-^£^02a> Sjuu£s« Ccc tbos# 
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those who have not observed it beforti but wfaeii t>nc« 
hoowQ is easily distinguished. When the eggs are 
hatched upon the ears in the field^^ the jr oung caterpilhuns 
•ooQ find means io glide in between the chaff and the 
graiiif and in thict situation they^ pierce the latter, aa 
waa said before, generally in the fiirrowi but soawtimes 
at the pointed end, which is a little hairy. Asthe husks 
of barky ar6 harder, and stick much closer to the grain 
^haa those c^ wheat, it is almost always at ihe point thai 
these caterpillars enter, by means of a ' small epebing 
perceptible in that part Notwithstanding the induatiy 
of this impctf it seems highly probable diat the youg 
oaea meet with great difficulties ia their attempts to gel 
into the grain, since very many ct them die before they 
can efied a lodgment in the mealy substance. But 
considering the vast fecundity of the females, if pro- 
digious numbers of them did not perish, it wouki be 
lurdly possible to save a single grain of any kind. Hif 
people of Angoumois were strongly of opinion that the 
^ ^uschief occasioned by this insect was peculiar to the 
Iprain of their country, and that what was brought to 
ahem from other places alwi^ escaped unhurt. To 
elear up this point, Messrs. Dvhamel and Tillet put 
into different glasses wheat of the growth of other pro- 
vinces, and, with grains in each glass, some of these 
liQtterflies actually coupled. They soon saw the female 
lay her eggs upon these grains, and afterwards the 
caterpillars hatch and make their way into them. Their 
further observations proved that the principal cause of 
the spreading of this evil is, that the insect itself, which 
multiplies exceedingly, is conveyed to otlier parts with 
Ibe gzaio in which it is melooed. Whenever a grain was 

- • opened 
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Opened in which the caterpillar was not fully grown, W 

dieal of flour yet remained ; but when full gronhi, nof« 

diing was left but the sMn or bran, so destitute of flour 

is not even to discolour clear water. Hogs would not 

touch these hulls when given to them unmixed, lli^ 

length of ^he caterpillar, when full grown, is Tery little 

iBdore than the twelfUi part of an inch, and its thicknesl 

is at most equal to Infl the circumfierence of die graia 

^t c<Ml tains it. Itil body is smooth and entirely white ^ 

it is thickest towards the head, in which one may perceive 

ks mouth, two large eyes, and two kinds of hail*; ibfe 

head it m little browner than the rest of the body. Ft 

bm sixteen legs, of which the eight intermediate and 

nembranous are c^nly smaH prominences, so minute ail 

not to be distinguished even witU the help of a mi- 

crosoope, unless the insect be laid lipon its side. 

- The caterpillar, exactly indosed in its grain, beferis 

it is changed into an aurelia, makes therein a small trap- 

•* 
door which remains shut. The butterfly being entirely 

formed in the aurelia, breaks the skin of it at the end, 

opens with its head thislittle trap, and come^ out at the 

hole which was covered and rimt by it^ As soon as the 

butterflies are out of .the grains which contained thei^ 

tiiey couple, and the females lay their eggs in the mah« 

ner before related. This insect, like all others of the 

same species, remains a longer or shorter time in its 

different states according to the temperature of the air*. 

It will continue three iponths in die state of an aurelia^ 

if put into an ice-house, and the butterfly does not, in 

that case, come out till afiter it has been removed into a 

< much warmer air. The coming out of the butterflies is 

generally denoted by a great heat in the heaps of grain, 

or in the sheaves, according as it is laid up, tU onr or 

C c c a - the 
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die. other. This heat oeitaiDly accelerates the hatching. 
9^,thQ iu$cct;S| (or prodigious multitudes of batterfiies 
IMRO W^ Qf.thc heated graiix in »:few days after 4be 
Ije^n^eot has taken place. When the harvest is cut, and 
y^rm rains .fall at that time^ tlus heat, coraet on. verj 
^ffWh ftnd tiien these insects make ao; extremely r^pi^ 
llfogress. A hot and dry ^season which hordeiis the 
grain oiay defer the evil, and perhaps Ijessen it « little, 
hilt, this is alL . These caterpillars, inclosed in their 
JJMlskst and sheltered in bam^ and granaries, aieatireened 
jfrom the Ticissitodcis of the air, and when circwmttanoes 
4ire favourable, .i^ain make their appearaace; >• -At 
jtiarvest-time butterflies were se6n to. come out of soBie 
j^raios, which were already empty and entirely coosumod 
l^ore they were reaped. Probably these first butterflies 
couple and lay their eggs, upon the other unre^ed ears, 
^and part of these eggs are destroyed by C^e action of the 
flail when the grain is threshed and cleaned soon after 
.its being cut; but as t^e caterpillars are hatched very 
speedily in hot weather, and many of them enter into 
the grain that is reaping, and shelter themselves there, 
.they will do all their mischief, if speedy care be not 
^ken to stifle them. Gnun reaped and piled up heats, 
vnd. the transformations of the insects inclosed in it are 
^tlion the sooner efiected When the sheaves are stiired, 
▼ast. numbers of butterflies come out of them, and the 
graius from which they issue are empty of flour, and ab- 
.solu^ly spoiled. The moment these butterflies are out 
pf tli^ir prison, they couple and lay their eggs upon the 
. ears which they find in the bam. Part of these e^, 
and pf the young caterpillars, may certainly be destroyed 
by the flail and winnow if used speedily. Floating the 
^ grain does not edectually separate the damaged from the 

sound : 



«>mid.: fioT tliat inr which the caterpillars ha\'e not€fat!«t 
much of the flour will sink along with the good, and tbA 
insect wili remain io iinish its work, which is facilitate 
by the softeaing of. the grain in the water. To grtnb 
the whole produce of the crop iinmediateiy after hamoli^ 
vrece it practicable^ would be attended with iiicortN^ 
nieuceB;- .and thoagh the friction of the miH-sUmdi 
f houltl destroy almo^ ail the insects, it is not cerlufc 
but that some, of tliem may •escape,- and go through 
meiamorphosea evea in the flour itaelL * Vroin wl 
laid up^in granaries issue multitude .of butterflies^ whMl 
couple and lay . an- iitou^Hse quantity of . eggs, firMi 
whence proceed c^U^rpiUsMrs^ . which get into the fpcmm 
audi devour thek inside diuring the .whole wiofeer. - Nttnb 
bcrs of live caterpillars hare been found, in tfaoih at ibift 
season, many aureli» towards the end of May, and fnr^ 
digions multit^udes of butterflies issue fswn them as sate 
^18 the weather begins to be hot Thas it seems tlaft 
there are two flights of them, .one which appearsr jfaA 
harvest ti^e till the weather grows cold in October, muA 
the other which appears in June and lasts till harfai|. 
Those of the siunmer flight remain in the bans wdd 
granaries attached io . the grain laid np tber^ > ^>M^ 
which. they eouple and lay their eggs. It Iqoka as if ths^ 
knew, that thejne is no longer in the fields\any grahnftt 
to feed their posterity. On the contrary, those of :'tlie 
spring flight endeavour to get out of the ' granaries^-; and 
do in fact get out in vast numbera trough the XfinAows 
to spread in the fields and lay their eggs upott die ytt 
green grain. That this is really the caie/afid thattfaeye 
insects are a species of nig^t-^moth, a{f(Mhi0d nvWrntty 
from several very accurate observations' ttuKb by MsjMs.. 
Dttbamel an^;'^^^ They weiA at different hooniof 
; the 
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dgf into gcunrics infcctrd with dienL While tiie 

imf ktted, tdey pefceivcd a anhitiide of bvtkcfffiies, 

#iudl ttirred m btde vpoft the heipft hot did not quit 

dbem. When ther lecimed into the sune gnunuriesm 

little after ion-iet, ther saw those bmteiffiet rise and fly 

totbewan., whereth^sectledfbrawhne, after which 

ihcj took their flight in vast nnmben liuough the win- 

dovva. As these httle insects fij very swiftlj, and rise up 

aach a licight diat the ejre cannot talkm them long, cs« 

jtteUUy when the dnsfc of evening cobms on, Messrs* 

Dahamel and TiHet wmm obliged to tnr several metboda 

baisie tlMj could be certain wbai became <tf them. The 

euerpiUaia found in the stawling ears made them con« 

dnde that the bnttesfliesy when out of the granary, flew 

diiMdy into tlie green grain and laid their eggs upon it 

while yet tender; bat none of the coimtry people of 

whom they enq uir ed had ever observed them in the 

fields, or could give any satisfactory account of diem. 

They searched all the neighbouring fields, and beat eren 

Ihe surrounding hedges at all boors of the day, to no 

purpose — not a butterfly could they find, excepting a 

Sew dead and dried ones eotan^ed in ipider-webs. Thb 

tniy drcumstance led them to the discovery they were 

hiquestof; for rightly reflecting that these insects, aduch 

neither they nor any other persons had been able to find 

hk the fields iu the day-time, must certainly be rf the pha- 

lema or nocturnal kind, they without &rther delay set out 

with a candle and lanthom, repaired to one of the fields 

they had visited in the afternoon, and soon descried a 

gpeat number of the very butterflies they were seekii^ 

for wpod the beards of the ears of wheat. They returned 

taibe satne qpnt early the next morning, and could not 

then find a single one. It was proved bj the finllowing 

experiment, 
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cxperimenty ihat it \$ possible the caterpilUm may Uvf 
uoder ground, pass the winter th^i:^ incloded in the grain, 
with which they are sown, and even undergo their se« 
veral metamorphoses in the earthi so as to ari^e firom 
thence in the form of butterflies in the spring.- A 

wooden box was divided into three partition^, and fiUed 

• 

with common mould taken out of a kitchenrgardeOt 
Wheat, known to be infected, was planted an inch d^ep 
in one of these partitions, two inches deep in afiothei^ 
ami three inches in the third. All of ihem wer^ thea 
covered with a glass frame,, and butterflies soon appeared 
in each of tlie divisions, but they were fiair the most nn^ 
tnerous in that where they had been buried but an inch 
doep. In another trial a number of infected grains were 
covered with a still stiSer earth, wetted and pressed 
down, and not any butterflies appeared there. Froai 
Jience, Messrs. Quhamel and TiUet concluded that 
though some of these insects can and certainly do come 
out of the ploughed ground \yhich has been sowed with 
infected grain, their number is comparatively small, 
' and that mills and granaries ^e the great source qf their 
increase ; for t^e graiM which contains a young cater«> 
pillar, will grow if its germ has not been damaged, and 
as its mealy substance is consumed, by the plant, tha 
caterpillar must die for fvant of food; besides, as ia 
proved by the experiment above mentioned, the butter* 
flies cannot pierce through a close and hardened earth* . 
which generally i^ the case qf pbughed land that haa 
been exposed to the winter rains. It is not agreed whe« 
ther these insects prefer wheat, barley, or rye. The 
observations made by Messrs. Dubamel and XiUet seem 
to prove that they attack indifferently whichever liea 
most convenieut for them ; and that they do not spare 

Indian 
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Indian eonn when 'stripped from its sfilk, and laid up iii 
s granary where tbey ^m\ come at the soft-mside pact of 
grain. Ei^en oats, when mixed with wheat, barley, and 
9yey in a glass vessel into which some of the- butterflies 
were- put, were damaged by caterpillars as much as any 
of the <)ther grain, though it is certain that they do but 
little i^ischief to oats in the granary. 
* To prescrre the- grain from farther injury after it is 
fe^>ed| it^bould be threshed out as soon as possible, 
#nd such part of it as it is wished to prescrre either 'for 
ieed or grinding, should he dried in an oven or t^itnj ir) 
which the beat sliould be strong enough to kill tbe cati^- 
pillars wiiiiout destroying the vegetative priticffple. This 
will be effected by 124 degrees of heat of Fahrenheit's 
iherrnqpoeter. Or the seed-grain maybe better pre^ 
pared by b^ing soaked in -c strong ley of wmxi-ashes and 
qniek-'lime heated to such a degree^ that the finger can 
just bear it. Lot the grain, contained in A basket, be 
stirred in this ley, and the grains skimmed off that float 
on tbe surface. When it has been thus soaked for about 
two minutes, the basket which contains it should tiien 
be lifted up and suspended by two poles till the ley is 
drained off. The grain should then be spread very thin 
cm a floor to dry, while a second basketful is prepared 
in the same manner. When thus steeped and well dried 
it will keep a year, and continue fit for sowing. 

In France mills and granaries, where large quantities 
ot grain were deposited, seem to have been considered 
as tbe chief sources of the eyi). But in this country it 
cannot be the case, at least not to so great an extent 
No large quantities remain on hand when the warm sea- 
son approaches, and kiln-drying might destroy any ca- 
terpillars wliirh might then exist. It appears that the 

severity 



Produce of Milk and BtUUrfrom one Caw. 385 

severity of a hard winter cannot be depended on for this 
purpose, but that a sufficient number may survive^ even 
in the grain sown, to cause considerable mischief. The 
roller may, however, be of service to prevent the fly 
from making its way out of the ground. The principal 
danger seems to exist in the Spring barley, which- bar* 
ing been kept under cover during winter, and after- 
wards sown in fresh-ploughed, and consequently light 
soil, will, if at all affected, be sufficient to spread the 
evil far and wide. To this cause the writer chiefly at* 
tributes the damage last season to a crop of wheat, the 
seed of which had been broiight from a distance, and 
was perfectly free from the fly, whigh the barley was , 
not, and was sown in the same field. If attention b^^'^ 
paid \xi the ensuing spring to the kiln-drying of the 
graj.u that remains on hand, to the rolling of that which 
is coming up, tod the pickling of the seed-barley, we 
may hope ]to put a stop to this distressing calamity, or at 
least to prevent its spread ; but let it be remembered, 
that the remedy in order to be effectualj must be universaL 
Lower Dublin. Feb. 1305. 



Account of the, Produce of Milk arid Butter fro^r^ one Co^. 

By the Earl of CmcHESTjeR. 

From the Communications to the Board of 

AdRICULTUR£. 

X HE following is th^ (second year's ♦) account of -the 
produce of milk and Butter from a cow> the property of 
William Crainpi of Lewes, in the county of Sussex, fbr 
this season, commencing the 1 9th day of April 1 806 (that 

* For an account of the first year*! produce tee our teotlTTolume 
of the present, scriet, pif^S^* 
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being the day on which she calved) up to the 27th day 
of February 1 807, a space of time of forty-fire wecJis. * 
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MILK. 

Quarts. Quarts. 

From the 3d May to the 23d May 12 per day 25^ 

From the 24th May to the 6th June 14 196 

From the 7th June to the 3d October..., 16 » . 1904 

From 
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Quarts. Quarti. 

Brought forward 42 per day 2352 

iProm the 4th October to the 12th Dec. 14 980 

From the 1 3th Dec. to the 6th Feb 11 616 

From the 7th Feb. to the 27th Feb 9 189 

— ■ ^ 

4137 
The milk being measured when milked from the 

cow, there must be deducted for cream ^.. 450 



3687 



3687 quarts of skim milk, at Id, per quart 15 7 ^ 3 

Sold the call" for 110 

Value of manure, four large waggon loads 3 

52 6 5 

Total expense 51 10 8 

Profit ....30 16 I 
EXPENSE. 

The same as in my last year's return 21 Q 2 

*^ An additional expense for farriering 4 6 



21 10 S 



♦ Having been taken ill with the yellows at the time of her calving, she 
required the assistance of a farrier for three weeks. The complaint fell into^' 
the udder, and was (no doubt) the cause of her not giving so great a quan-> 
tity of milk as she did the season before. This complaint was very general^ 
amongst milch cows that spring in this neighbourhood; many cows totally 
lost their milk, and some died of the disease. I hare stated this, becauM 
many persons have asserted I ruined my cow*s constitution by milking her 
so long; and that she would never be the same again. The produce of milk 
was not so much as last season ; but I have no doubt that was in cont««- 
quencc of the complaint, and not from any other cause whatever. The pro- 
duce of butter this season proves her mihk to have been equally as rich as it 
was Uie former season ; the quantity of butter being in proportion to the 
i]uantity of milk. It will be obser^'ed, that the first fortnight she gave no more 
milk but what the calf sucked; and that she was not milked so long, by three 
weeks and on^ day, as libe was the former season. 



Ddd 2 



Jmpnrved 



( 388 ) . 

Improved Tram- Plates for Carriages on Rail Roads, 
Invented by Mr. Charges Le Caan, of Uanellyy in Wales. 

With an Engravin;^. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

Twenty Guineas were voted by the Society for this 

Communication. 

J. HAVE forwarded to the Society of Arts, &c. a 
specimen of my new method of laying rails, or tram- 
plates, on such a plan as has met the entire approbation 
of those who have seen it, and are acquainted with the 
principle on which such roads should be formed. Rail 
roads are daily increasing, from the great advantage 
. they afford to those manufactories connected with mines 
and minerals, particularly to collieries. They also pro- 

» 

mote agriculture* by occasioning lime to be procured from 
places almost inaccessible by any other means, or from, 
whence it could not be otherwise brought on moderate 
terms. 

I flatter myself that every improvement on this system 
will be of national importance. Th6 honour I received 
. last year from the Society of Arts, &c. has stimulated 
me to submit the present subject to their consideration. 

I have also sent a drawing of my method of laying the 
tram-plates, with an estimate of the saving that will 
arise to the public, by adopting the said method, with 
necessary remarks on the principle on which it is 
^founded. The leading rail or tram-plate has neither 
tenon or mortise over the plug. The stop-plate termi- 
nates the specimen, which stop-plate should go in with 
some degree of tightness when laid for actual use, but 
in the present case that force is not necessary, as xhe 

wpodeu 
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wooden blocks by a carriage of upwards of 200 miles, 
may in some small degree be misplaced. I hope any 
impediment of that nature will be rectified or allowed 
for. I wish it to be understood, that a stop-rail is in- 
tended to be placed at every 30 yards, at which distance 
any repairs may be made within ten minutes, which by 
the present mode frequently occupies more than twice 
that time, exclusive of disturbing in some measure the 
line of road. By. my method, the plate has a certain 
degree of play, which is absolutely necessary to avoid 
that breakage which too frequently takes place when 
they are fixed with nails and plugs. 

The plates which I send have been fixed in stone 
blocks, and are nearly as rough as when taken from the 
sand. If I am favoured with any mark of the Society's 
approbation, I shall hold myself bound to transmit such 
further communications on this subject as may be re* 
quired by them,* or any person desirous of adopting my 
plan. 

The following Letters of Appi'obation were also com- 
municated to the Societ)\ 

Sir, 
I have considered the improvement made by you in 
the specimen exhibited of a new design of a tram-plate, 
and am of opinion that much advantage may be derived 
to tram roads by the adoption of your plan in preventing 
the temptation of stealing the wrought-iron nalb, with 
which the plates ^re usually fastened, and by facilitating 
the operation of laying down new tram roads, and re- 
pairing of old ones. * . 

I am. Sir, your most humble ^rvant, 
Llangennech Park, April 2d, 1 306. J. VA^xouvKR. 

To. Mr. Le Caan. Sir, 
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80 \h^ the shoulder of the plug may not receive arrr 
•sharp pressure or prevent the plate from having a per- 
fect bearing. There is a small groo>e in the whole 
length of the exterior of each plug, to admit 2l wire to 
pass tg its extremity, to draw die plug out if broken by 
any accident^ also to admit the expansion of water, in 
case of severe frost. 

The blocks or sleepers E F G, on which the tram- 
plates are placed^ should by no means be less than 120 
pounds each \\\ .weight, but should be heavier on some 
binds of ground : the d^pth of the hole for the plug 
should be three inches, and worked according to the 
inclination of the plug, for wliich purpose the stone- 
mason j?hould have a standard cast-iron guage ; there 
should be projections, K, cast with the ilanch or outside 
etlge of tlie tram-plate, as shenn at Fig. 13, to make the 
plates lie firm on their sleepers. 

Fig. 16 is a section of one of the ends of,a tram-platet 
in which H shews the flanch or upright edge, I tlie flat 
part or sole on which the wheels of the lyaggons run, 
D one of tlie plugs, K the projection behind the flanch 
to make the plate lie firm on the blocks. 



GENERAI, OBSERVATIONS. 

The advantages of laying plates on the above prin- 
ciple is obvious ; the blocks being put in their places 
never sink below their intended level, the act of driving 
either nail or plug (which requires a considerable degree 
of force, and too frequently destroys the level of the 
road) being here unnecessary. In the common mode of 
making rail-roads, from the irregularity of "nails, partir 

cularly 
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cularly in forming their heads, few c^an be driven ex« 
actly even with the plate, and are perpetually ob* 
structing the passage of the waggon ; the workmen fre* 
quently not proportioning their boles and plugs to the 
hole in the block also occasions considerable breakage; 
the exertion necessary to fix a rail or plate completely 
i$ great, and numbers of plates, particularly when the 
iron is short or brittle, are broken near the mortises by 
missing the stroke of the hammer, which must be used 
with great force. * 

Advantage gained in laying my Tram-plates in comparison 

with other Modes, 

* £. s. d. 
Nails used in a mile, 3520 of 3 in the pound, 

at 4(/. per lb. - - - - •19 110 

Nails lost or defective, computed a:t per mile 1 Q 

^ Plugs with their loss - « ^ - 6 5 O 

By breakage of rails, average from experience 7 10 O 

Lessened by labour in block laying, calcu* 

lated at only two-pence per yard - - 14 13 :4 

By breakage of blocks - •- * -10 



^^.49 19 4 



This calculation does not take in annual loss of nailfi|| 
»nd bteaks^e of blocks, which is cpiv3id^r&ble, 
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On Oxalic Acid. . ^ 

iy Thomas Thomson, M. D. !R R. S. Ed. 

(Concluded from page 354.) 

*4. X SHALL now detail one of my experiments more 
particularly. Eighty-nine grains of well-dried oxalate 
of lime were exposed in a small retort to a heat gra- 
ijtually raised to redness; the products were the foU 
lowing: 

Graina.. 

45.6 cubic inches of gas * weighing 14.3 

Water ...♦ 6,4 

.. Residue in retort < 62.4 

83.6 
Loto «. '5.4 

Total ,,89.0 

'Vlie loss is obviously owing to the gas which iilledi the 
jetort and tube i?^en the experiment was concluded^, 
We are warranted therefore to add it to the weight of 
the gaseous products obtained, 
Npw the gas was composed of 

Oraiof. ' 

Carbonic acid ...,10.5 cubic inches = 4.9 

Inflammable air....35.1 , == 9.9 

to that one-third of the weight was carbonic acid and 
Iw e- t hirds inflammable air. If we divide the 5,4 grains 
of loss, in that proportion we obtain 1.8 graipis caibonie 
acid, and 3.6 grains of inflammable air. Adding these 
quantities to the weight obtained, we get for the weight 
of the whole gaseous product 

* The gat obtained measured SO cubic indiet, but 14.4 inches of 
these were found to be common air which had preTtotiifj filled the 
retort uul tubci li^ 9i»ant|tf mis thercforo dgduc t cjk 

Cfli1>onic 



Oft OxdUAcid. %H 

Carbonic acid 6.7 

Inflammable air ;.« 13^5 

20.2 
The 62.4 grains of residue in ihe retort were composed 
of . , 

Lime 33.4 

Carbonic acid .k 26.4 

Charcoal 2.6 

62.4 
Now it is clear, that the 89 grains of oxalate of limt 
were composed of 

Lime •« 33.4 

I Acid 5b.Q 

' 89.0 

The acid was completely decomposed and resolved into 
the following products : 

Carbonic acid •••. 33.1 

Inflanunable air 13.S 

Water 6.4 

Charcoal 2.6 

55.6 
Had the experiment been made upon 1 GO grains of 
oxalic acid instead of 55.6^ it is clear that the propor.<r 
'tions would have been as follows : 

Carbonic acid 59.53 

Inflammable air 24.29 

Water 11.51 

. Charcoal 4.68 

» I . I,. M 

100.00 

Eee 2 The 
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The most remarlutble circumstance attending the <te- 
composition of o^ic acid by heat, is the great propor^ 
tion of carbonic acid formed ; the quantity amounts to 
6-lOths of the whole weight of acid decomposed. 
. . As the composition of all these products of oxalic 
acid is known with considerable accuracy, it is obvious 
that they furni^ us with the mebns of ascertaining the 
constituents of that acid itself. 

59.53 grains of carbonic acid are composed of 

OnuDS. 

Oxygen ..., 42.86 

Carbon 16.67 



^ 



59.53 
24.28 grains of inflanunable air, according to the ana^- 
lysis given in a preceding part of this paper, are cchii- 
posed of 

^ Grains. 

Oxygen 11.96 

Carbon ;.... 10.43 

Hydrogen 1.89 

24.28 
1 1.51 grains of water are composed of , 

* 

Oxygen 9,87 

Hydrogen »••.. 1.64 

11.51 
.As for the charcoal, though it probably contains botb 
oxygen and hydrogen as well as carbon, yet as the pro* 
portion of the two first ingredients is probably very 
small, and as wc have no means of estimating -them, we 
must at present rest satisfied with considering it as com- 
posed of pure carbon. 

VVbea 
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' When these different elements are collected under 
tikeir proper heads/ we obtain 

1. Oxygen in carbonic acid 42.86 

• inflammable air 11.96 

' ' water 5.87 

64.69 

Q, Carbon in carbonic acid 16,67 

inflammable air 10.43 

' charcoal 4.68 

31.78 

3. Hydrogen in inflammable air 1.89 

; water 1.64 

3.53 

'Hence oxalic acid is composed of oxygen 64.69" 

carbon 31.78 

' 1 hydrogen .. 3.53 

100.00 
7-. The result of two other experiments on oxalate of 
lime was yery nearly the same as the preceding! The 
following, may be stated in round numbers as the mean 
«f the whole. Oxalic acid is a compound of 

Oxygen 64 

Carbon ^ 3d 

Hydrogen *, 4 

100 
8. The only other ai>alysi^ of oxalic acid with which I 
am acquainted has been given by M Fourcroy, as the 
result of his own experiments, in conjunction with those 
of Vauquelin *. It is as follows : 

* ^ytltme de Connoit Cbom, toL TII. p. 894. 

Oxygen 
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Oxygen 77 

Carbon 13 

Hydrogen ,.. 10 

100 
It gave tae considerable uneasiness to obser\'e9 that my 
experiments led to conclusions irreconcileable with 
those of chemists of such emirience and consummate 
skill, and it was not without cons|4knrable hesitation that 
I ventured to place any reliance upon them. I am per- 
suaded, however, that some mistake has inadvertently 
insinuated itself into their calculations ; since the car* 
bonic acid alone, formed during the distilladon of oxa- 
late of lime, contains considerably more carboii than the 
whole quantity which they assign to the oxalic acid de^ 
composed. M. Fourcroy informs us, that oxalic acid is 
converted into carbonic acid and water, when acted 
upon by hot nitric acid ; and this decomposition seeibs 
to have been the method employed, to ascertain the 
proportion of the constituents of oxalic acid ; but the 
numbers assigned by him do not correspond with this 
statement For 10 parts of hydrogen require 60 of 
oxygen to convert them into water, and 1 3 of carbon re** 
quire at least 33 of oxygen. So that instead of 77 parts 
of oxygen, there would have been required no less than 
^8 to convert the hydrogen and <iarbon into water and 
carbonic acid. It is true, that the surplus of oxygen 
may be conceived to be furnished by the nitric acid ; 
but if^iis be admitted (and Ihave no doubt, from ex- 
perience, that the nitric acid actually does communi-* 
cate oxygen}, it is difficult to see how the constituents 
of oxalic acid could be determined by any such decom- 
position, unless the quantity of oxygen furnished by 

the nitric acid were accurately ascertfiinerd* 

JV. 
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IV. Composition qf Oxalic Acid. 

The knowledge of the relatire weights of the ele-^ 
ments which compose oxalic acid, though of import- 
ance, is not sufficient to convey a clear idea of this com- 
pound, and in what respect it differs from tartaric acid, 
alcohol, sugar, and various other bodies possessing very 
different properties, though composed of the very same 
i^leofi^ents in different proportions. 

It has been ascertained, by numerous and decisive 
experiments, that elementary bodies always enter into 
combinations in determinate proportions, which may be 
represented by numbers. For example, the numbers 
which correspond to the four elements, oxygen, azote^ 
carbon, ^nd hydrogen, are the following : 

Oxygen 6 

Azote 5 

Carbon 4.3 

Hydrogen 1 

Now, in all compounds consisting of these ingredients, 
the proportion of the different constituents may always 
be represented by these numbers, or by multiples of 
them ; thus, the composition of the following substances 
xn$y be thus stated. 

Oxygen. Ily^ioguo. Cafbom A90tp« 

Water , 6 +1 

Carbonic oxyd 6 4-4.5 

Carbonic acid 2x6 ........ +4«i»^ 

Carbureted hydrogen 4J x 1 + 4. 5 

Olefiant gas ^ ^ I +4.5 

Nitrous gas 6 . 4^5 

Nitric acid ^.... 2x6 4. 5 

Nitrous oxyd ............ ( -f2x5 

From 
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From the knowledge of this curious law, it is difficult 
to ATOid concluding that each of these elements consist 
of atoms of determinate weight, which combine accord^^ 
Ing to certain fixed proportions, and that the numbers 
above given represent the relative weighs of these 
atoms i^pectively. Thus, an atom of oxygen Weighs 
six, an atom of hydrogen one, &c. Water is composed 
of one atom of oxygen and one atom of hydrogen ; car- 
b(H)ic acid of two atoms of oxygen and one of carbodt 
&c* This curious theory, which promises to throw an 
unexpected light on the obscurest parts of chemistry, 
belongs to Mr. Dayton. I have elsewhere illustrated it 
at considerable length *, 

The same low holds with pspect to the salts. Hie 
acid and bases always combine in determinate propor* 
tions. We may affix numbers to all the acids i£nd bases, 
which numbers, or their multiples, will represent aH the 
combinations into which these bodies enter. Some uf 
these numbers are given in the following table ; 

Sulphuric acid 3:j Barytes ^ 67 

Muriatic acid 18 Soda.., , 24 

Carbonic acid 16.5 Lime 23 

Nitric acid 17 Ammonia.., , 6 

These numbers may be conceived to represent the re- 
lative weights of an integrant particle of each of these 
substances ; formed on the supposition that an atom of 
hydrogen weighs 1. It follows equally from this law, 
that the acids and bases combine, particle with particle, 
or a certain determinate number of particles of the on<) 
with a particle of the other. 

* See System of Chemistry, vol. III. p. 424, &<;, third Edit* 

Odq 
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One of tbe most important points in tbe itivettigtition 
of compound bodies^ is to ascertain the number which 
denotes tbe weight of an integrant particle of ea^ of 
them, that of an atom of hydrogen being 1 ; becanse 
this number, or a multiple of it, represents the weight 
of each, which enters into all combinations, and be- 
cause it enables us to estimate the number of elementary 
atoms of which each is composed. From a careful com* 
parison of the table of oxalates, given in a preceding 
part of this paper, with the weight of the different bases 
already determined ^, it appears that the weight of an 
integrant particle of oxalic acid must be represented by 
the number 39.5. 

Now, what number of atoms of oxygen, carbon, and 
hydrogen, go to constitute an integrant particle of ox- 
alic acid? We have assigned the relative weights of 
each of these atoms, aitd we have ascertained the rela* 
tive proportions of the respective elements of oxalic 
acid. From these data it is easy to sol^e the problem. 
An integrant particle of oxalic acid consists of 9 atoms 
combined together, namely 4 atoms of oxygen, 3 of 
carbon, and 2 of hydrogen. 

4 atoms of oxygen weigh .... 4x6 s: 24 

3 atoms of carbon 3 x 4.5 = 13.5 

2 atoms of hydrogen 2x1 s 2 

Total 39.5 

* For these weights, and the method of deterraining them, I refer 
the reader to my System of Chemistry, third Edit. toI. III. p. 019. 
The numbers which I have there ajtigocd are, I aai persuaded, 
rather too low. 

Vol. XIII.— Second Series. Fff ^ which 
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wlttcfa together siake up the weight of an integrant jm:* 
tide of oxalic acid. 

According to these proportions, 100 parts of oxalie 
add i» composed o^ 

Oxygen 61 

Carbon 34 

Hj'drogen 5 

100 

numbers which do not indeed exactly correspond with 
the result of the preceding analysis, but which approach 
sufficiently near it to give the reasoning employed con^^ 
sideral^le probability at least, if it does not lead to 
certainly. 

We may now examine the decomposition which takes 
place when oxalate of lime is exposed to heat. Let an 
atom of oxygen be u\ an atom of carbon c, and an atom 
of hydrogen hs An integrant panicle of oxalic acid 
may be represented by, 4 a? + 3 c + 2 A. We may repre- 
sent the composition and weight of an integrant particle 
of each of the substances into which oxalic acid is de* 
composed by heat, by the following symbols and num- 
bers : 

Carbonic acid ? a; + c weight 16.S 

Carbureted hydrogen •..,. c + 2 A ^.5' 

Carbonic oxyd w + c 10.5 

Water w ■{■ h \ _ 7 

Charcoal t* ^ 4.5 

We may now conceive 3 particles of oxalic acid to be 
decomposed at once, and to resolve themselves into these 
f^nbstsincesy'in the following pr(^[>ortions : 

4 particlci 
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4 partides of €ttrboiiic acid «:^ S w^ 4 c 

2 * carbureted hydrogen = i.^ 2 r ^ 4 A 

2 carbonic oxyd ^ 2w -^ 2^c 

2 water =r 2 tt? + 2 A 

1 '• charcoal ....: -..^ = 1 c 



Total.... ;.. 12w+9c<h6i 

oxalic acid sl2a?+ 9c-f6A 



We see that such a decomposition is possible. -It 
remains o/nly therefore to see whether the weights of 
these liubstances, which result from this hypothesis, cor- 
respond with the preceding analysis. Now, 

4 paiticles of carbonic acid weigh «*. 4 x 16.5 ss 66 

2 carbureted hydrogen .. 2 x 6.5 ^ IS 

2 carbonic acid 2 x 10.5 x: 21 

2 water 2 x t =14 

1 charcoal .,^..,, 4.5 s 4.5 



Total U8.5 

Redncing these prc^ortiotas to 100 parts of acid, and 
joining together the two inflammable gases> the nvunbers 
eome out as fdlows : 

Carbonic acid 55.70 we actually obtained 59.5$ 

Inflammable air .... 28.69 24.28 

•Water 11.81 \ '. ll.Sl 

Charcoal 3.80 4.68 



100.00 100.00 

It is impossible to expect exact correspondence be- 
tween the theory and hjrpothcsis, till the numbers repre- 
senting tlie weights of the elementary atoms be ascer- 
tained with more rigid accuracy than has hitherto been 
done. I satisfied myself with taking the nearest round 

F f f 2 numbers^ 
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numben 9 which are sufficient at least to iboir an eriden t ap- 
proximatioQ to the proportions obtained by experimenL 

V. Composition of Sugary and Formation of Oxalic jfcid. 

When a compound body is decoipposed, and resolved 
into a number of new substances, the products are al- 
most always simpler, or consist of integrant particles, 
composed of fewer atoms thaft the integrant particles of 
the original body. Thus, though' oxalic acid is com- 
posed of 9 atoms, none of the products evolved, when 
that acid is decomposed by heat, contain more than 3 
atoms. Hence it is probable that sugar is a more com* 
pound body than oxalic acid, because nitric acid re- 
solves it into a variety of new compounds, one of which* 
is oxalic acid. It may be worth while to examine the 
action of nitric acid on sugar, and the formation of oxalic 
acid, more closely than has hitherto been done, as the 
investigation will furnish some data for estimating the 
composition of sugar. 

Two hundred grains of pure crystallised sugar being 
Created with diluted nitric acid in the usual way, yielded 
200 cubic inches of carbonic acid, 64 cubic inches of 
jiitrous gas, and 70 cubic inches of azotic gas. But 
tliese numbers, though the result of a good many ex- 
periments, are not to be considered as very exact. Tlie 
uncertainty depends upon the property which the solu- 
tion has of producing more gas after the sugar is de- 
composed, at the expense of the oxalic acid formed. 
Now, it is difficult to stop at the precise point. 

The whole weight of oxahc acid, which can be ob- 
tained from 200 grains of sugar, amounts to 116 grains. 
If ihe experiment be properly conducted, the whole of 
the sugar is decomposed, or at least the quantity of resi- 
siduary matter is small. 

From 
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From the preceding statement, there is reason to con« 
elude that 100 grains of sugar^ when decomposed by 
nitric acidj yield, 

OtbIoi. 

I' 

1. Oxalic acid crystals 58 grains, or real acid .,i. 45 

2. Carbonic acid 100 cubic inches, equivalent to 46.5 
while these are evolved obviously by the decomposition 
of the nitric acid. 

GralM»' 

1. Azotic gas 35 cubic inches equivalent to .... 10.62 

2. Nitrous gas 32 cubic inches equivalent to ... 10.85 

Now, as nitric acid contains no carbon, it is obvious 
that the oxalic acid formed, and the carbonic acid 
evolved, must contain the whole carbon contfdned in 
100 grains of sugar. 

Grains. 

45 grains of oxalic acid contain of carbon .... 14.40 
46.5 grains of carbonic acid contain of ditto .. 13.02 



Total 27.42 

therefore 100 grains of sugar contain 27 1 grains of 
carbon. 

The azotic gas and nitrous gas must have been ori- 
ginally in the state of nitric acid, and must have given 
out oxygen when they were evolved. But nitric acid it 
composed of 

Oxygen. 

Azote 10.62 + 25 

Nitrous gas .... 10.85 -f 4.5 



29.5 
Therefore they must have parted with 29.5 grains of 
oxygen. We are at liberty to suppose that the whole of 
this oxygen went to the formation of carbonic acid. 
Now, 46.5 grains of carbonic acid are composed of 

Oxygen 
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Oxygen .• v H.S 

Cakt>oh .......* 1^.0 

46.5 
^rolB this St ap j^eairs, ^at in ibe eaH>onic acid^ 
w6it 4 grains df 6xygen ihofe tban was fbtnithed by the 
tSbUfi acid. I confess t am disp<M(ied to asc^ribe Ais sur- 
|4iD to errors in the experimenti^ ai\d to believe diat 
the whole of the oxygen of the carbonic acid was fur* 
nisbed by the nitric acid. I'his being adniitted, it fol- 
Iowa that the carbon of the carbonic acid, and the whole 
MitMdtiients id the bxalic acid, were furnished by the 
Imgan ' These are as follows : 

Carbon - ^ 27.5 

Okygen in 45 grains oxalic acid 28.8 
Hydrogen in ditto ...- ..«......... 1.8 



«♦ 



58.1 
tf this total be subtracted from the 100 grains of sugar 
^Qsedy there will be a remainder of 41.9 grains. As this 
quantity of the sugar has disappeared, and is no where 
to be found among the products, we must suppose that 
it has assumed the fonn of water. Now 41.9 grains of 
''Water arc composed of 

Oxygen 35.9 

Hydrogen 6 



^»" 



41.9 
Adding these quantities to the preceding products, we 
obtain the composition of sugar, as follows : 

Oxygon 64.7 

Carbon 27.5 

Hydrogen 7.8 

lOO.Q Though 
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Though the process of reasoningy which -led to lim 
aualysis of sugar, k too. hypothetical to be* trusted iia- 
plicttly, yet I am persuaded that it is to a certain de- 
gree correct, and that the result obtained does uot denrt^ 
ate very far from the truth. If we coiapare Lavoisier's 
statement of the composition of sugar obtained in a dif- 
ferent manner^ though by a mode of reasoning not leas 
hypothetical, we shall be surprised at its near ^oinci* 
dencc with mine. His numbers are> 

Oxygen 64 

Carbon 28 

H}xlrogen .• 8 
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It is true that two different hypotheses may lead to "the 
same resuk, and yet be both wrong ; but this becomes 
infinitely improbable in the present case, when we con- 
sider that the proportion of carbon, which I assign tp 
sugar, must at ^1 events be nearly correct. 

We have no direct method of determining the weight 
^f an integrant particle of sugar ; but if the accuracy uf 
the preceding analysis be admitted, it furnishes us with 
an indirect one, wliich cannot be rejected ; for it is 
clear, that the atoms of oxygen, carbon, and hydrogen, 
will be to each otlier respectively, as the numbers V*, 
4t, t ; and these niunbers reduced to their lowest terms 
become 5, 3, 4, nearly, which being primes with re- 
spect to each other, must represent the number of 
atoms, of which an integrant particle of sugar is com- 
posed. Sugar then is a compound of 12 atoms; namely, 

• 

five of oxygen, three of carbon, and four of hydrogen ; 
the weight of an integrant particle of it is 47.5, and its 
.^vmbol is 5 :i? + 3 r 4- 4 A. It differs from oxalic acid 

merely 
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merely in containing an additional atom of oxygen and 
two of hydrogen. If we had any method of removing 
tiieae substances, .witheut altering the proportion of the 
other constituents, we should obtain a much greater 
quantity of oxalic acid fram sugar than ^ve can at pre^ 
sent; but nitric acid acts by removing one-half of the 
earbon in the form of carbonic acid ; the sugar deprived 
of this, resolves itself into oxalic acid and water. Sup- 
pose two particles of sugar acted on at once, the syow 
bol for them will be IQ te; .f 6 c + 8 A» Let three atoms 
of the carbon be removed by the action of the nitric 
acid) th.ere will remain lOti^ + Sc-hdA. Now 

A particle of oxalic acid .... = 4 se; + 3 c 4- 2'k 
Six particles of water = 6 w 4- 6 A 

10 a> + 3 c -*- 8 A* 

which isjust the quantity of oxalic acid left. This will 
give us some idea of the way in which the formation 
of oxalic acid by nitric acid is accomplished. And 
although the series of changes is probably more com- 
plicated, yet they are ultimately equivalent to the pre- 
ceding statement. I allude to the formation of malic 
acid, which is said to precede the oxalic acid, and af- 
terwards to be converted into it by the subsequent 
action of nitric acid ; but on the composition and for- 
mation of this latter acid, I avoid making any obser- 
vations at present,!^ as I propose to mzke them the sub* 
ject of a separate dissertation^ 
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On Super-acid and Sub^acid Salts. 
Bjf WiLUAM Hyde Wollaston, M. D. Sec. H. S. i 

JL N the paper which has Just been reail to the Society, 
Dr. Thomson- has remarked^ that oxalic acid unites U^ 
strontian as well as to potash in two different psoportionfl| 
and tliat tlie quantity of acid combined with each oif 
these bases in their super-oxalates, is just double of 
that which is saturated by the same quantity of base ixk 
their neutral compounds. 

As I had observed the same law to prevail in various 
other instances of super-acid and sub-acid salts; I 
thought it not unlikely that this law might obtain gene* 
rally in such compounds, and it was my design to have 
pursued the subject with the hope of discovering the 
cause to whi^h so regular a relation might be ascribed,. ' 

But since the publication of Mr. Dalton's theory of 
chemical combination^ as explained and illustrated by 
Dr. Thomson *j the inquiry which I had designed ap- 
pears to be superfluous, as all the facts that I had ob* 
served are but particular instances of the more general 
observation of Mr. Daltoji, that in all cases the simple 
elements of bodies are disposed to unite atom to atom 
singly, or, if either is in excess, it exceeds by a ratio 
to be expressed by some simple multiple of the number 
ofjxs atoms. 

However, since those who are desirous of ascertaining 
the justness of this observation by experiment, may be 
deterred by the difficulties that we meet with in at- 
tempting to determine with precision the constitution of 
gaseous bodies, for the explanation of wliich Mr. Dalton^s 

* ThomfOQ's Chemistry, third Edit. vol. III. p. 495. 
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theory was first conceived, and since some persons may 
imagine that tlie results of former experiments on such 
bodies do not accord suflici^ntly tb a«tb6riz<i the 
adoption of a new hypothesis, it may be worth wliile to 
i3escribe a few experittients, each of which may bfe per- 
fbrmed "^th the utmost facility, and each of which 
illbrds thfc most direct proof of the proportional re- 
ihiftdatic^ or deficiency of acid in the several salts em^ 
^loyfed. ' 

Sub'Carhonate of Potash, 

£xp' I. Sub-carbonate of potash recently prep^ured, 
ts one instance of an alkali having one-half the quantity 
of acid necessary for its saturation^ as may thus be sa« 
tisfactorily proved. 

• Let two grains of fully saturated and well crystallized 
carbonate of potash be wrapped in a piece of thiii paper, 
and passed up into an inverted tube filled with mercurj', 
and let the gas be extricated from it by a sufiicient 
quantity of nniriattc acid, so that the space it occupies 
may be marked upon the tube. 

Next, let four grains of the same carbonate be ex- 
posed for a short time to a red heat \ and it wili be 
found to have parted with exactly half its gasj for the 
gas extricated from it in the same apparatus will be 
found to occupy exactly the same space, as the quan- 
tity before obtained from t^vo gi'ains of fully saturated 
carbonate. 

Sxtb^carlfonate (f Soda. 

Exp. 2. A similar experiment may be made with a 
saturated carbonate of soda, and with the same result: - 
'for this also becomes a true semi -carbonate by being 
v;<po«od -for a Ami time to a fed heat. 
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Super-sulphate of Potash. 

fiy an experiment equally simple^ super-$ulphate of 
potash may be shewn to contain exactly twice as much 
acid as is necessary for the mere satqration oi the alj^^i- 
present. 

Exp. 3, Let twenty grains of carbonate of pot^h. 
(which would be more than neutralized by ten ^ains gf ^ 
sulphuric acid) be mixed with about twenty-ftv^ grainy . 
of that acid in a covered crucible of platina^ or in |k. 
glass tube three quarters of an inch diameter^ ax^d j^y^. 
or six inches long. 

By heating this mixture till it ceases to boQ^ and 
begins to appear sliglitly red hot, a part of the redun* 
dant acid will be expelled, and there will remain a (le* 
terminate quantity forming i>qpcr-sulphate of potasl)^ 
which when dissolved in water \vill be very nearly ijeu* 
tralized by an addition of twenty grains mgre of the 
same carbonate of potash ; but it is gener^dly foiin<ji yerr 
slightly acid, in consequence of t)ie small quantity of 
sulphuric >cid which remains in the vessel in a g^aseous 
state at a red heat» 

In the preceding experiments^ the acids are made to 
assume a determinate prgpottiop to their base, by heat 
which cannpt destroy them, lu those which follow^ tht 
proportion which a destructible agid shall assume ciupnot 
be regulated by the Same means ; but the constitution 
of its compounds previously formed^ may nevertl^elesi 
be proved with equal facility. 

Super^QxaJate of Potash, ' . 

Exp. 4. nrhe common super-oxalate of potash is a salt 
that contains alkali sufficient to saturate exactly half pf 

Ggg 2 tht 
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the acid present Hence, if two equal quantities of salt 
of sorrel be taken, and if one of them be exposed to a 
red heat, the alkali which remains will be found exactly 
to saturate the redundant acid of the other portion. 

In addition to the preceding compomids, selected as 
distinct examples of binacid salts, I have observed one 
remarkable instance of a more extended and general 
prevalence of the law under consideration ; for when the 
circumstances are such as to admit the union of a further 
quantity of oxalic acid with potash, I found a pro* 
portion, though different, yet analogous to the former, 
regularly to occur. 

§. Suadroxalatt of Potash. 

In attempting to decompose the preceding super- 
oxalate by means of acids, it appeared that nitric or 
muriatic acids are capable of taking only half the al- 
kali, and that tlie salt which crystallizes after solution 
in either of these acids, has accordingly exactly foxir 
times as much acid as would saturate the alkali that 
fcmains. 

Kxp. 5. For the purpose of proving that the consti- 
tution of this compound has been rightly ascertained, 
the salt thus formed should be purified by a second 
crystallization iu distilled water ; after which the alkali 
of thirty grains must be obtained by exposure to a red 
heat, in order to neutralize the redundant acid con* 
tjdned in ten grains of the same salt. The quantity of 
unburned salt contains alkali for one part out of four of 
the acid present, and it requires the alkali of three 
equal quantities of the same salt to saturate the three 
remaining parts of acid. 
■. The 
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The limit to the decomposition of super-oxalatc of 
potash by the above acids, is analogous to that which 
occurs when sulphate of potash is decomposed by nitric 
acid ;. for in this case also, no quantity of that acid can 
take more than half the potash, and the remaining salt 
is^ converted into a definite super-sulphate, similar to 
that obtained by heat in the third experiment 
. It is not improbable tliat many other clianges in che* 
mistry, supposed to be influenced by a general xedun«^ 
dance of some one ingredient, may in fact be limited bj 
a^new. order of affinities taking place at some; definite 
proportion to be expressed by a simple multiple. - And 
though the strong power of crystallizing in oxalic add 
renders the modifications of which its confibinations are 
susceptible more distinct than those of other acids, it 
^eem^i probable that a similar play of affinities will arise 
-in solution, when other acids exceed their base in the 
5ame proportion. 

In order, to deterq^ine whether oxalic acid is capable 
of uniting to potash in a proportion intermediate be- 
4;ween the double and quadruple quantity of acid, I ncu^ 
Iralized forty^eight grains of carbonate of potash with 
thirty grains of oxalic acid, and added sixty grainy more 
of acid, so that I had two parts of potash of tw*enty-foar 
grains each, and six equivalent quantities of oxalic acid 
of fifteen grains each, iq solution, ready to crystallize 
togetlier, if disposed to unite, in the proportion of three 
to one; but the first portion of salt that crystallised^ 
was the common bihoxalate, or salt of sorrel, and it 
portion selected from the after crystals (which diftred 
very discernibly in their form) was found to contain th^ 
quadruple proportion of acid. Hence it is to be pre* 
sumed, that if these salts could hare been perfectly 

separated, 
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iqparatedy it would have been found, that the two quan- 
ficiea of potash were equally divided, and combined iri 
Oll^ instance with two, and in tlie other with the re* 
mainiiig^four out of the six equitfalcfU quantities of acid 
taken. 

To account for this want of disposition to unite in the 
prc^rtion of three to one by Mr. Dalton^s theory, I 
apprdiend he might consider the neutral salt as con- 
tii^i^^of 

2 parti cles potash with i acid, 

Tbebinoxalateas landlyor2 -with ;. 2 

Thequadroxalateasland2yOr2 with ^ 4 

ifii which cases the ratios which I have observed of the 
•cida to each other in these salts would respectively' 
obtain^ 

Put an explanatioo, wfaidi admits the supposition of a 
double share of potash in the neutral salt, is not alto- 
gether satisfactory ; and I am further inclined to think, 
that when our views are sufficiently extended, to enaljie 
us to reason with precision concerning the proportions 
of elementary atoms^ we shall find the arithmetical re^- 
iation alone will not be sufficient to explain their mutual 
action^ and that we shall be obliged to acquire a geo^ 
metrical conception of their relative arrangement in all 
the three dimensions of solid extension. 

for instance, if we suppose the limit to the approach 
of particles to be the same in all directions, and hence 
dieir virtual extent to be spherical (which is the most 
•impie hypothesis) ; in this case, when different sorts 
combine singly there is but one moit of union. If they 
umte in the proportion of two to one, the two particles 
will- naturally arrange themselves at opposite poles of 
^hat to which they unite. If dxere be three, they might 

be 
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|i>e arranged with regularity, at the angles of an equi- 
Ifiteral triangle in a great circle surrounding the single 
spherule ; but in this arrangement, for want of similar 
piatter at the poles of tlus circle^ the equilibrium would 
be unstable, and would be liable to be deranged by the 
glighte^t force of adjacent combinations; but when tli^ 
number of one set of particles exceeds in the proportioa 
of four to one, then^ on the contnury, a stable equU^ 
librium may again take place, if the four particles art 

, • ■ • • • 

i^tuated at the angles of the four equilateral triangl^ 
composing a regular tetrahedron. 

But as this geometrical arrangement of the primary 
elements of matter is altogether conjectural^ and must 
rely for its confirmation or rejection upon future inquiry, 
J am desirous that it should not be confounded with the 
results of the facts and observations related above, which 
are sufEeiently distinct and satisfactory with respect to 
the existence of the law of simple multiples. It is per- 
haps too mtfch to hope, that the geometrical arrange- 
inent of primary particles will ever be perfectly known ; 
gince even admitting . that a very small number of these 
atoms combining together would have a tendency to 
firrange themselves in the manner I have imagined ; yet, 
tmtil it is ascertained how smaU a proportion the primary 
particles themselves bear to the interval between them, 
it may be supposed that surrounding combinations, aU 
though themselves analogous, might disturb that ar* 
rangement, and in that case, the effect of such inter« 
ference must also be .taken into the account, before 
any theory of chemical combination can be rendered 
pomplete. 
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(Continued from Page 360.) 

cl OH5 Warren, of the town and county of the towp of 
Poole, Stone-mason ; for an apparatus to prev'ent chim- 
Hies from smoking, and to extinguish fires in grates 
and steles without making any dust or smoke ii^urious 
to the room or furniture. Dated September 15, 180^. 
Specification to be enrolled within one montlK 

Edward Massey, of Newcastle, in the county bf 
Stafford, Clock and Watchmaker ; for an improved cock 
for drawing off liquors. Dated September 24, 180^. 
Speciiication to be enrolled within one month* 

Thomas Paton, of the parish of Christ Church, in 
the county of Surrey, Engineer; for an improved 
V heel for various useful purposes. Dated September 24, 
1808. Specification to be enrolled within one month. 

Sebastian Erard, of Great Marlborough-street, in 
tlie county of Middlesex ; for certain improvements 
upon piano fortes, large and small, and upon harps^ 
for which harps he has already obtained letters patent 
Dated September 24, 1808. Specification to be en- 
roiled within six months. 
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